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ABSTRACT

IZA DP No. 14894 NOVEMBER 2021

A Golden Opportunity: The Gold Rush, 
Entrepreneurship and Culture*

We study the origins of entrepreneurship (culture) in the United States. For the analysis 

we make use of a quasi-natural experiment – the gold rush in the second part of the 19th 

century. We argue that the presence of gold attracted individuals with entrepreneurial 

personality traits. Due to a genetic founder effect and the formation of an entrepreneurship 

culture, we expect gold rush counties to have higher entrepreneurship rates. The analysis 

shows that gold rush counties indeed have higher entrepreneurship rates from 1910, when 

records began, until the present as well as a higher prevalence of entrepreneurial traits in 

the populace.
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$�*ROGHQ�2SSRUWXQLW\��7KH�*ROG�5XVK��(QWUHSUHQHXUVKLS�DQG�&XOWXUH�
�

���,QWURGXFWLRQ�

(QWUHSUHQHXUVKLS�FXOWXUH�LV�D�NH\�GHWHUPLQDQW�RI�HQWUHSUHQHXULDO�DFWLYLW\�DQG�VXEVHTXHQW�

HFRQRPLF�JURZWK��H�J���&KLQLW]�������'DYLGVVRQ�������6D[HQLDQ�������$XGUHWVFK�DQG�

.HLOEDFK�������)ULWVFK�DQG�:\UZLFK�������*ODHVHU��.HUU�DQG�.HUU��������:KLOH�LW�PDQLIHVWO\�

GLIIHUV�DFURVV�UHJLRQV�DQG�FDQ�SHUVLVW�RYHU�GHFDGHV�DQG�FHQWXULHV��$QGHUVVRQ�DQG�.RVWHU�������

)ULWVFK�DQG�:\UZLFK�������)RWRSRXORV�DQG�6WRUH\�������&RVFL��0HOLFLDQL�DQG�3LQL��������LWV�

RULJLQV�UHPDLQ�HOXVLYH��7KXV��ZLWK�RQO\�D�IHZ�H[FHSWLRQV��WKH�RULJLQV�RI�FOXVWHUV�DQG�GHVHUWV�RI�

HQWUHSUHQHXUVKLS�FXOWXUH�KDYH�QRW�EHHQ�DQDO\]HG��,Q�WKLV�SDSHU��ZH�WUDFH�WKH�VSDWLDO�YDULDWLRQ�

RI�HQWUHSUHQHXUVKLS�DQG�HQWUHSUHQHXUVKLS�FXOWXUH�LQ�WKH�8QLWHG�6WDWHV��8�6���EDFN�WR�WKH�JROG�

UXVKHV�LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�FRXQWU\��VXFK�DV�LQ�&DOLIRUQLD��&RORUDGR��DQG�2UHJRQ��7KH�

JROG�UXVKHV�LQLWLDWHG�RQH�RI�WKH�ELJJHVW�PDVV�PLJUDWLRQV�LQ�KLVWRU\��ZLWK�VHYHUDO�KXQGUHG�

WKRXVDQG�SHRSOH�PRYLQJ�WR�DQ�DUHD�ODUJHO\�XQVHWWOHG�E\�QRQ�QDWLYHV���7KH�SHRSOH�UXVKLQJ�WR�

WKH�JROG�ILHOGV�LQ�UHVSRQVH�WR�D�SUHYLRXVO\�XQDYDLODEOH�HFRQRPLF�RSSRUWXQLW\�ZHUH�RIWHQ�

UHIHUUHG�WR�DV�$UJRQDXWV��7KH�HFRQRPLF�LQFHQWLYH�IRU�WKH�$UJRQDXWV�WR�VWULNH�JROG�PDGH�WKH�

JROG�UXVK�PLJUDWLRQ�GLIIHUHQW�IURP�WKH�HDUO\�FRORQLDO�VHWWOHPHQW�RI�WKH�7KLUWHHQ�&RORQLHV��

ZKLFK�ZDV�SDUWO\�GULYHQ�E\�GHSRUWDWLRQ��UHOLJLRXV�SHUVHFXWLRQ��DQG�VODYHU\���

+HUH��ZH�DUJXH�WKDW�WKH�$UJRQDXWV�ZHUH�HQWUHSUHQHXUV�DQG�PRUH�OLNHO\�WR�SRVVHVV�D�

XQLTXH�FRQVWHOODWLRQ�RI�SHUVRQDOLW\�WUDLWV�WKDW�GLIIHUHG�IURP�WKH�JHQHUDO�SRSXODWLRQ��7KH�

MRXUQH\�WR�DQ�XQGHYHORSHG�DQG�GHPDQGLQJ�HQYLURQPHQW�ZLWK�WKH�KRSH�RI�VWULNLQJ�JROG�

DUJXDEO\�DWWUDFWHG�PRVWO\�LQGLYLGXDOV�ZKR�SRVVHVVHG�SHUVRQDOLW\�WUDLWV�DVVRFLDWHG�ZLWK�

RSHQQHVV��H�J���UHVRXUFHIXO��LQQRYDWLYH��DQG�FXULRXV���FRQVFLHQWLRXVQHVV��H�J���KDUGZRUNLQJ��

SHUVLVWHQW��DQG�FDXWLRXV���DQG�HPRWLRQDO�VWDELOLW\��H�J���HYHQ�WHPSHUHG��VWHDG\��DQG�FRQILGHQW��

�H�J���5RKUERXJK�������%UDQGV��������7KH�KLJK�ULVN�KLJK�UHZDUG�VWUXFWXUH�RI�WKH�HDUQLQJV�LQ�

WKH�JROG�ILHOGV�ZDV�DOVR�DUJXDEO\�PRUH�DSSHDOLQJ�WR�SHRSOH�ZLWK�ORZ�ULVN�DYHUVLRQ��ORZ�IHDU�RI�

IDLOXUH��DQG�KLJK�VHOI�HIILFDF\��&ROOHFWLYHO\��WKLV�FRQVWHOODWLRQ�RI�SHUVRQDOLW\�WUDLWV�LV�

FRQVLVWHQWO\�DVVRFLDWHG�ZLWK�HQWUHSUHQHXULDO�DFWLYLW\��H�J���.HUU��.HUU�DQG�:X���������

7KH�LQIOX[�DQG�FRQFHQWUDWLRQ�RI�HQWUHSUHQHXULDOO\�PLQGHG�SHRSOH�PD\�KDYH�OHG�WR�

SHUVLVWHQWO\�KLJK�HQWUHSUHQHXUVKLS�UDWHV�RYHU�WLPH�YLD�WKUHH�LQWHU�UHODWHG�PHFKDQLVPV��JHQHWLF�

IRXQGHU�HIIHFWV��IRUPDO�LQVWLWXWLRQV��DQG�ORFDO�FXOWXUH��7KH�IRXQGHU�HIIHFW�UHIHUV�WR�WKH�SDWWHUQ�

ZKHUHE\�QHZ�SRSXODWLRQV�DUH�RIWHQ�EDVHG�RQ�QRQ�UHSUHVHQWDWLYH�³IRXQGHUV´�ZKR�RULJLQDWH�

������������������������������������������������������������
ϭ�dŚŝƐ�ĚŽĞƐ�ŶŽƚ�ŝŵƉůǇ�ƚŚĂƚ�ƚŚĞ�ǁĞƐƚĞƌŶ�ƉĂƌƚ�ŽĨ�ƚŚĞ�h͘^͘�ǁĂƐ�ƵŶƐĞƚƚůĞĚ�Ăƚ�ƚŚĞ�ƚŝŵĞ�ŽĨ�ƚŚĞ�ŐŽůĚ�ƌƵƐŚ͘�
�ƉƉƌŽǆŝŵĂƚĞůǇ�ϭϱϬ͕ϬϬϬ�EĂƚŝǀĞ��ŵĞƌŝĐĂŶƐ�ůŝǀĞĚ�ŝŶ��ĂůŝĨŽƌŶŝĂ�ĂůŽŶĞ�Ăƚ�ƚŚĞ�ĚĂǁŶ�ŽĨ�ƚŚĞ�ŐŽůĚ�ƌƵƐŚ�;�ƌĂŶĚƐ�ϮϬϬϮ͕�Ɖ͘�
ϯϬϲͿ͘�,ŽǁĞǀĞƌ͕�ƚŚĞ�EĂƚŝǀĞ�ƉŽƉƵůĂƚŝŽŶ�ƐŚƌĂŶŬ�ƌĂƉŝĚůǇ�ĚƵĞ�ƚŽ�ĚŝƐĞĂƐĞƐ͕�ǁĂƌ�ĂŶĚ�ĚŝƐƉůĂĐĞŵĞŶƚ͘�
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IURP�D�SDUHQWDO�SRSXODWLRQ��'LDPRQG�DQG�5RWWHU��������7KH�SRSXODWLRQ�RI�IRXQGHUV�FDUULHV�

RQO\�D�IUDFWLRQ�RI�WKH�JHQHWLF�YDULDWLRQ�RI�WKH�SDUHQWDO�SRSXODWLRQ��'XULQJ�WKH�JROG�UXVK��

HQWUHSUHQHXUVKLS�SURQH�SHUVRQDOLW\�WUDLWV�ZHUH�DUJXDEO\�RYHUUHSUHVHQWHG�DPRQJ�WKH�PLJUDQWV��

$V�SHUVRQDOLW\�WUDLWV�DUH�SDUWO\�KHULWDEOH��-DQJ�HW�DO��������/R�HW��������$EGHOODRXL�HW�DO��������

%OHLGRUQ�HW�DO���������WKH�HQWUHSUHQHXULDO�WUDLWV�FRPPRQ�DPRQJ�PLJUDQWV�PLJKW�EH�RYHU�

UHSUHVHQWHG�LQ�IXWXUH�JHQHUDWLRQV��$�VHFRQG�SRWHQWLDO�PHFKDQLVP�LV�IRUPDO�LQVWLWXWLRQV��1RUWK�

�������7KH�$UJRQDXWV�DFFRXQWHG�IRU�D�ODUJH�VKDUH�RI�WKH�SRSXODWLRQ��VR�WKH\�KDG�LQIOXHQFH�LQ�

GUDIWLQJ�ODZV��SROLFLHV��DQG�FRQVWLWXWLRQV�LQ�WKH�ZHVWHUQ�8�6��VWDWHV��,QVWLWXWLRQV�WKDW�VXSSRUW�

HQWUHSUHQHXUVKLS�FDQ�SHUVLVW�RYHU�WLPH��EXW�WKHLU�LQHUWLD�LV�SUREDEO\�ZHDNHU�WKDQ�WKDW�RI�FXOWXUH�

±�WKH�WKLUG�SRWHQWLDO�PHFKDQLVP��7KH�VSDWLDO�FRQFHQWUDWLRQ�DQG�UHSHDWHG�LQWHUDFWLRQ�RI�

HQWUHSUHQHXULDOO\�PLQGHG�SHRSOH�FDQ�HVWDEOLVK�VKDUHG�QRUPV�FRQGXFLYH�WR�HQWUHSUHQHXUVKLS��

2QFH�VXFK�DQ�HQWUHSUHQHXULDO�FXOWXUH�LV�IRUPHG��FKLOGUHQ�IURP�WKH�HDUO\�PLJUDQWV��DV�ZHOO�DV�

VXEVHTXHQW�JHQHUDWLRQV�RI�PLJUDQWV�VRFLDOL]HG�LQWR�WKLV�FXOWXUH��7KLV�SURFHVV�FDQ�UHLQIRUFH�WKH�

FXOWXUH�DQG�HQDEOH�LW�WR�SHUVLVW��%LVLQ�DQG�9HUGLHU�������1XQQ�������=HOLQVN\����������

7KHUH�LV�D�VL]DEOH�OLWHUDWXUH�OLQNLQJ�KLVWRULFDO�GHWHUPLQDQWV�WR�VXEVHTXHQW�HIIHFWV�RQ�

FXOWXUH�DQG�IRUPDO�LQVWLWXWLRQV��H�J���1XQQ�������*ODHVHU��.HUU�DQG�.HUU�������&RXWWHQLHU��

*URVMHDQ�DQG�6DQJQLHU�������ZLWK�WKH�NQRZQ�SUREOHP�RI�HVWDEOLVKLQJ�FDXVDOLW\��,Q�RXU�FDVH��

JROG�FRXQWLHV�GLIIHU�IURP�QRQ�JROG�FRXQWLHV�RQ�VHYHUDO�FKDUDFWHULVWLFV��%URGHXU�DQG�+DGGDG�

�������7R�DFFRXQW�IRU�WKLV�SUREOHP��ZH�VSOLW�FRXQWLHV�ZLWK�JROG�GLVFRYHULHV�LQWR�WZR�JURXSV��

7KH�ILUVW�JURXS�±�WHUPHG�JROG�UXVK�FRXQWLHV�±�KDG�JROG�GLVFRYHULHV�LQ�WKH�ZHVWHUQ��VSDUVHO\�

VHWWOHG�SDUW�RI�WKH�8�6��EHWZHHQ������DQG�������)LJXUH�����7KH�VHFRQG�JURXS��ZKLFK�ZH�WHUP�

JROG�PLQLQJ�FRXQWLHV��KDG�JROG�GLVFRYHULHV�DW�D�WLPH�ZKHQ�WKH�FRXQW\�ZDV�DOUHDG\�VHWWOHG�E\�

QRQ�QDWLYHV�±�DIWHU������LQ�WKH�:HVW�RU�DW�DQ\�SRLQW�LQ�WLPH�LQ�WKH�HDVWHUQ�SDUW�RI�WKH�8�6��

�)LJXUH�����2XU�LGHQWLILFDWLRQ�DVVXPSWLRQ�LV�WKDW�JROG�PLQLQJ�FRXQWLHV��FRQWURO�JURXS��ZRXOG�

HQMR\�WKH�VDPH�KLJK�HQWUHSUHQHXUVKLS�UDWHV�DV�JROG�UXVK�FRXQWLHV��WUHDWHG�JURXS��LI�WKH�IRUPHU�

ZRXOG�KDYH�EHHQ�XQVHWWOHG�E\�QRQ�QDWLYHV�DW�WKH�WLPH�RI�WKH�GLVFRYHULHV��+RZHYHU��EHFDXVH�

WKH�FRQWURO�JURXS�RI�JROG�PLQLQJ�FRXQWLHV�ZDV�DOUHDG\�VHWWOHG�ZKHQ�JROG�ZDV�GLVFRYHUHG�

WKHUH��WKH�SRSXODWLRQ�VKDUH�RI�PLQHUV�ZDV�ORZHU�FRPSDUHG�WR�JROG�UXVK�FRXQWLHV��UHGXFLQJ�WKH�

JHQHWLF�IRXQGHU�DV�ZHOO�DV�WKH�FXOWXUH�HIIHFW��DQG�PDNLQJ�WKH�VHWXS�RI�SUR�HQWUHSUHQHXULDO�

IRUPDO�LQVWLWXWLRQV�OHVV�OLNHO\��%URGHXU�DQG�+DGGDG��������VKRZ�WKDW�JROG�UXVK�DQG�JROG�

PLQLQJ�FRXQWLHV�GR�QRW�GLIIHU�IURP�HDFK�RWKHU�RQ�PRVW�JHRJUDSKLF�YDULDEOHV�±�OHDYLQJ�WKH�

H[WHQW�RI�SUH�JROG�VHWWOHPHQW�DV�WKH�PDMRU�GLVWLQFWLRQ���

>,QVHUW�)LJXUHV���DQG���DERXW�KHUH@�
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7KH�0LQHUDO�5HVRXUFH�'DWD�6\VWHP��8�6��*HRORJLFDO�6XUYH\��SURYLGHV�LQIRUPDWLRQ�RQ�

WKH�GDWH�DQG�ORFDWLRQ�RI�JROG�DQG�RWKHU�PLQHUDO�GLVFRYHULHV�LQ�WKH�FRQWLJXRXV�8�6���ZKLFK�ZH�

PDS�RQWR�SUHVHQW�GD\�FRXQWLHV��%HFDXVH�RI�LWV�HOXVLYH�QDWXUH��ZH�ODFN�GLUHFW�PHDVXUHV�IRU�

HQWUHSUHQHXUVKLS�FXOWXUH��+RZHYHU��HQWUHSUHQHXUVKLS�DQG�HQWUHSUHQHXUVKLS�FXOWXUH�DUH�

HQGRJHQRXV�DQG�FR�HYROYH��7KHUHIRUH��IROORZLQJ�RWKHUV��$XGUHWVFK�DQG�.HLOEDFK�������

)ULWVFK�DQG�:\UZLFK��������ZH�UHO\�RQ�HQWUHSUHQHXUVKLS�UDWHV�DV�WKH�PDQLIHVW�PDWHULDOL]DWLRQ�

RI�WKH�HQWUHSUHQHXUVKLS�FXOWXUH�IRU�PRVW�RI�WKH�DQDO\VLV��7KH�IRFDO�DQDO\VLV�VWDUWV�ZLWK�WKH�

KLVWRULF�VHOI�HPSOR\PHQW�UDWHV�IURP������WR������IURP�WKH�8�6��&HQVXV���ZKLFK�VKRZV�WKDW�

JROG�UXVK�FRXQWLHV�KDG�KLJKHU�VHOI�HPSOR\PHQW�UDWHV�FRPSDUHG�WR�JROG�PLQLQJ�FRXQWLHV�DQG�

FRXQWLHV�ZLWKRXW�JROG�ZLWK�WKH�H[FHSWLRQ�RI�������2Q�DYHUDJH��WKH�JROG�UXVK�LQFUHDVHG�WKH�

�����VHOI�HPSOR\PHQW�UDWH�E\�������SHUFHQWDJH�SRLQWV�DQG�WKH������VHOI�HPSOR\PHQW�UDWH�E\�

������SHUFHQWDJH�SRLQWV��ZKLFK�LV�URXJKO\����SHUFHQW�DQG����SHUFHQW�RI�WKH�UHVSHFWLYH�

VWDQGDUG�GHYLDWLRQV���

)RU�WKH�SHULRG�VWDUWLQJ�IURP�������ZH�XVH�VWDUWXS�UDWHV�IURP�%XVLQHVV�'\QDPLFV�

6WDWLVWLFV��%'6��DV�WKH�HQWUHSUHQHXUVKLS�LQGLFDWRU��*ROG�UXVK�FRXQWLHV�KDYH�VLJQLILFDQWO\�

KLJKHU�VWDUWXS�UDWHV�IURP�WKH�����V�XQWLO�WKH�����V��LQ�FRQWUDVW��JROG�PLQLQJ�FRXQWLHV�GR�QRW�

KDYH�VLJQLILFDQWO\�KLJKHU�VWDUWXS�UDWHV�WKDQ�FRXQWLHV�ZLWKRXW�DQ\�JROG�GLVFRYHULHV��7KH�HIIHFW�

VL]H�RI�WKH�JROG�UXVK�LV�UHODWLYHO\�FRQVWDQW�DW�DURXQG����SHUFHQW�RI�WKH�VWDQGDUG�GHYLDWLRQV��

5HJDUGLQJ�SUHVHQW�GD\�HQWUHSUHQHXUVKLS�LQGLFDWRUV��ZH�DOVR�H[SORLW�D�ODUJH�VFDOH�SHUVRQDOLW\�

GDWD�VHW�SURYLGLQJ�LQIRUPDWLRQ�RQ�HQWUHSUHQHXULDO�SHUVRQDOLW\�WUDLWV�IRU����PLOOLRQ�FLWL]HQV�

�*RVOLQJ�3RWWHU�,QWHUQHW�3HUVRQDOLW\�3URMHFW�±�KHQFHIRUWK�*3,33���)URP�WKLV�GDWD�VHW��ZH�

FRPSXWH�DQ�HQWUHSUHQHXULDO�FRQVWHOODWLRQ�RI�WKH�%LJ�)LYH�WUDLWV�IRU�WKH�LQGLYLGXDOV�DQG�DYHUDJH�

WKLV�LQGLFDWRU�RYHU�WKH�FRXQW\¶V�SRSXODWLRQ�WR�REWDLQ�DQ�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�IRU�

WKH�FRXQWLHV��:H�ILQG�WKDW�JROG�UXVK�FRXQWLHV�VFRUH�KLJKHU�RQ�WKLV�HQWUHSUHQHXULDO�SHUVRQDOLW\�

SURILOH��ZKLOH�JROG�PLQLQJ�FRXQWLHV�GR�QRW���

$QRWKHU�SDUW�RI�WKH�HPSLULFDO�DQDO\VLV�FRQFHUQV�WKH�TXDOLW\�RI�HQWUHSUHQHXUVKLS��6WDUW�

XSV�GLIIHU�LQ�WKHLU�TXDOLW\��ZLWK�WKH�IDPRXV�6LOLFRQ�9DOOH\�FOXVWHU�RI�KLJK�TXDOLW\�ILUPV�ORFDWHG�

QHDU�WKH�&DOLIRUQLDQ�JROG�ILHOGV��6WDUWXS�TXDOLW\�GDWD�IURP�WKH�6WDUWXS�&DUWRJUDSK\�3URMHFW�

�$QGUHZV�HW�DO���������KRZHYHU��VKRZV�WKDW�JROG�UXVK�FRXQWLHV�GR�QRW�KDYH�KLJKHU�TXDOLW\�

VWDUWXSV�FRPSDUHG�WR�RWKHU�FRXQWLHV��

:H�FRQGXFWHG�VHYHUDO�UREXVWQHVV�FKHFNV�DQG�DOWHUQDWLYH�VSHFLILFDWLRQV��$�ILUVW�

UREXVWQHVV�FKHFN�GHDOV�ZLWK�WKH�FKRLFH�RI�WKH�WUHDWHG�DQG�FRQWURO�JURXSV��%HFDXVH�JROG�PLQLQJ�

������������������������������������������������������������
Ϯ��ĂƚĂ�ŽŶ�ƐĞůĨͲĞŵƉůŽǇŵĞŶƚ�ƉƌŝŽƌ�ƚŽ�ϭϵϭϬ�ĂƌĞ�ŶŽƚ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ĐĞŶƐƵƐ͘�&ƵůůͲĐŽƵŶƚ��ĞŶƐƵƐ�ĚĂƚĂ�ĂƌĞ�ŶŽƚ�ƉƵďůŝĐůǇ�
ĂǀĂŝůĂďůĞ�ĨƌŽŵ�ϭϵϱϬ�ŽŶǁĂƌĚƐ͘�



ϱ�
�

FRXQWLHV�LQ�WKH�$SSDODFKLDQV�PLJKW�QRW�PDNH�D�VXLWDEOH�FRQWURO�JURXS�GXH�WR�WKHLU�

XQGHUGHYHORSHG�QDWXUH��ZH�GURS�JROG�PLQLQJ�FRXQWLHV�LQ�WKH�HDVWHUQ�SDUW�RI�WKH�8�6��DQG�

VROHO\�UHO\�RQ�JROG�PLQLQJ�FRXQWLHV�LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�8�6��DV�D�FRQWURO�JURXS��:H�DOVR�

FRQVLGHUHG�DV�D�FRQWURO�JURXS�FRXQWLHV�WKDW�ZHUH�LQFRUSRUDWHG�RU�LQLWLDOO\�RUJDQL]HG�LQ�WKH�

VDPH�WLPH�SHULRG�IURP������WR�������DV�ZDV�XVHG�WR�GHILQH�WKH�JROG�UXVK�FRXQWLHV��7KHVH�

UREXVWQHVV�FKHFNV�VXSSRUW�RXU�ILQGLQJV��

)RU�WKH�WUHDWPHQW�JURXS��ZH�ORRN�DW�WKH�HIIHFW�RI�PLQHUDOV�RWKHU�WKDQ�JROG��6LOYHU�

GLVFRYHULHV�PLJKW�LQLWLDOL]H�WKH�VDPH�SUR�HQWUHSUHQHXUVKLS�HIIHFWV�DV�JROG�EHFDXVH�LW�LQLWLDWHG�

VRPH�UXVKHV�LQ�1HYDGD�DQG�&RORUDGR��,QGHHG��VLOYHU�GLVFRYHULHV�EHWZHHQ������DQG������DOVR�

SRVLWLYHO\�DIIHFWHG�HQWUHSUHQHXUVKLS��$V�D�SODFHER�WHVW��ZH�ZRXOG�QRW�H[SHFW�DQG�LQGHHG�GLG�

QRW�ILQG�WKH�VDPH�SUR�HQWUHSUHQHXUVKLS�HIIHFW�IURP�LURQ�GLVFRYHULHV�LQ�WKLV�WLPH�SHULRG��

$QRWKHU�UREXVWQHVV�FKHFN�FRQFHUQV�QRQ�UHSUHVHQWDWLYH�QDWXUH�DQG�OLPLWHG�FRYHUDJH�RI�WKH�

*3,33�SHUVRQDOLW\�GDWD�XVHG�LQ�WKH�DQDO\VLV��2XU�UHVXOWV�UHPDLQ�VWDEOH�DFURVV�PRVW�UREXVWQHVV�

FKHFNV��

$GGLWLRQDO�DQDO\VHV�GHDO�ZLWK�H[LWLQJ�ILUPV��,I�DQ�HQWUHSUHQHXULDO�FXOWXUH�HPHUJHG�LQ�

JROG�UXVK�FRXQWLHV�ZKHUH�IDLOXUH�ZDV�WROHUDWHG�DV�D�UDWKHU�QDWXUDO�E\SURGXFW�RI�WDNLQJ�ULVNV��

WKHQ�HQWUHSUHQHXUV�DUH�PRUH�OLNHO\�WR�FDQFHO�HQWUHSUHQHXULDO�SURMHFWV�IDOOLQJ�VKRUW�RI�RZQHUV¶�

H[SHFWDWLRQV��:H�XVH�H[LW�GDWD�IURP�WKH�%'6�WR�WHVW�WKLV�K\SRWKHVLV�ZLWK�WKH�UHVXOW�WKDW�WKH�

H[LW�UDWH�RI�ILUPV�LV�VLJQLILFDQWO\�KLJKHU�LQ�WKH�JROG�UXVK�FRXQWLHV��:H�IXUWKHU�LQYHVWLJDWH�WKH�

HPSOR\PHQW�HIIHFW�RI�HQWUHSUHQHXUVKLS��7KH�HPSLULFDO�UHVXOWV�VKRZ�WKDW�QHZ�EXVLQHVVHV�FUHDWH�

PRUH�MREV�LQ�JROG�UXVK�FRXQWLHV��/DVWO\��ZH�LQYHVWLJDWH�FKDQQHOV�KRZ�WKH�LPSDFW�RI�WKH�JROG�

UXVK�RQ�HQWUHSUHQHXUVKLS�SHUVLVWHG�RYHU�WLPH��2XU�HPSLULFDO�DQDO\VLV�\LHOGV�VRPH�VXSSRUW�WKDW�

WKH�FXOWXUH�HIIHFW�GRPLQDWHV�WKH�IRXQGHU�HIIHFW��

2XU�SDSHU�PDNHV�WZR�NH\�FRQWULEXWLRQV�WR�WKH�OLWHUDWXUH��)LUVW��ZH�LGHQWLI\�D�FDXVDO�

RULJLQ�RI�KLVWRULF�DQG�SUHVHQW�GD\�GLIIHUHQFHV�LQ�HQWUHSUHQHXUVKLS�DQG�HQWUHSUHQHXUVKLS�FXOWXUH�

LQ�WKH�8�6��FRQWH[W��6HFRQG��ZH�WKHRUL]H�DQG�SUHVHQW�HPSLULFDO�HYLGHQFH�RQ�WKH�PHFKDQLVPV�

IRU�UHJLRQDO�GLIIHUHQFHV�LQ�HQWUHSUHQHXUVKLS��(QWUHSUHQHXUVKLS�FXOWXUH�KDV�EHHQ�GHILQHG�DV�WKH�

UHVXOW�RI�HLWKHU�WKH�FRQFHQWUDWLRQ�RI�SHRSOH�ZLWK�HQWUHSUHQHXULDO�SHUVRQDOLW\�WUDLWV�RU�WKH�

FROOHFWLYH�SURJUDPPLQJ�RI�WKH�PLQG��'DYLGVVRQ��������7KH�SUHVHQW�UHVXOWV�VXJJHVW�WKDW�LQ�WKH�

ORQJ�UXQ��WKH�ODWWHU�GRPLQDWHV�WKH�IRUPHU��

2XU�UHVHDUFK�UHODWHV�WR�VHYHUDO�VWUDQGV�LQ�WKH�H[LVWLQJ�OLWHUDWXUH��:H�DGG�WR�WKH�

HQWUHSUHQHXUVKLS�OLWHUDWXUH�RQ�WKH�SHUVLVWHQFH�RI�UHJLRQDO�GLIIHUHQFHV�LQ�HQWUHSUHQHXUVKLS�DQG�

LWV�RULJLQV��H�J���$QGHUVVRQ�DQG�.RVWHU�������)ULWVFK�DQG�:\UZLFK�������)RWRSRXORV�DQG�

6WRUH\�������&RVFL��0HOLFLDQL�DQG�3LQL�������%HQQHW�HW�DO����������
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2XU�UHVHDUFK�DGGV�WR�WKH�OLWHUDWXUH�RQ�WKH�HIIHFWV�RI�QDWXUDO�UHVRXUFHV�RQ�LQVWLWXWLRQV�

DQG�VRFLR�HFRQRPLF�RXWFRPHV��H�J��3DS\UDNLV�DQG�*HUODJK�������0HKOXP��0RHKQH�DQG�

7RUYLN�������'HOO�������5RVV�������&RXWWHQLHU��*URVMHDQ�DQG�6DQJQLHU��������5HVHDUFK�KDV�

ODUJHO\�IRXQG�QHJDWLYH�HIIHFWV�IRU�RLO�DQG�PLQHUDO�ZHDOWK�DQG�KDV�HPSKDVL]HG�WKH�UROH�RI�ZHDN�

RU�XQIDYRUDEOH�IRUPDO�LQVWLWXWLRQV�HQDFWHG�WR�H[SORLW�WKH�UHVRXUFH�ZHDOWK�DV�D�NH\�PHFKDQLVP��

7KH�H[SORLWDWLRQ�RI�WKH�VLOYHU�GHSRVLWV�DW�3RWRVt�LQ�WKH�$QGHV��'HOO�������SURYLGHV�D�VXLWDEOH�

FRPSDULVRQ�WR�RXU�VWXG\��7KH�6SDQLVK�(PSLUH�HQDFWHG�IRUFHG�ODERU��PLWD��ZKLFK�FRQVFULSWHG�D�

VXEVWDQWLDO�VKDUH�RI�WKH�ORFDO�SRSXODWLRQ�WR�PLQLQJ��7KLV�LQVWLWXWLRQ�ZDV�KLJKO\�H[WUDFWLYH�LQ�

WKH�VHQVH�WKDW�LW�VHW�QR�LQFHQWLYHV�WR�ZRUN�KDUG��LQQRYDWH�RU�DFW�HQWUHSUHQHXULDO�DQG�GLG�QRW�

DWWUDFW�PLJUDQWV��7KH�ORQJ�UXQ�HIIHFWV�RI�WKHVH�H[WUDFWLYH�LQVWLWXWLRQV�PDWHULDOL]H�WRGD\�LQ�

ORZHU�HGXFDWLRQDO�DWWDLQPHQW�DQG�OHVV�SURYLVLRQ�RI�SXEOLF�JRRGV��,Q�FRQWUDVW��WKH�JROG�UXVK�KDG�

ORQJ�UXQ�SRVLWLYH�HIIHFWV�ZKLFK�FDQ�EH�SDUWO\�DWWULEXWHG�WR�WKH�IRUPDWLRQ�RI�LQFOXVLYH�

LQVWLWXWLRQV�VHWWLQJ�LQFHQWLYHV�WKDW�NHSW�WKH�HQWUHSUHQHXULDO�HQJLQH�UXQQLQJ��

:H�SURFHHG�LQ�6HFWLRQ���E\�SURYLGLQJ�D�VKRUW�RYHUYLHZ�RI�WKH�JROG�UXVKHV�DQG�

WKHRUL]LQJ�DERXW�WKHLU�LPSDFW�RQ�HQWUHSUHQHXUVKLS��'DWD�DQG�PHWKRGV�DUH�SUHVHQWHG�LQ�6HFWLRQ�

���,Q�6HFWLRQ����ZH�SURYLGH�HPSLULFDO�UHVXOWV��6HFWLRQ���GLVFXVVHV�DQG�FRQFOXGHV��

�

���7KH�JROG�UXVK�

����$�VKRUW�KLVWRU\�RI�WKH�JROG�UXVKHV�LQ�WKH�8�6��

7KH�Age of Gold�EHJDQ�LQ�-DQXDU\������ZKHQ�-DPHV�0DUVKDOO�GLVFRYHUHG�WKH�SUHFLRXV�PHWDO�

DW�6XWWHU¶V�0LOO�LQ�SUHVHQW�GD\�(O�'RUDGR�FRXQW\��%UDQGV��������7KH�UXPRUV�RI�0DUVKDOO¶V�

GLVFRYHU\�VSUHDG�WKURXJKRXW�&DOLIRUQLD�EXW�ZHUH�DPSOLILHG�ZKHQ�6DP�%UDQQDQ�SUHVHQWHG�

PDWHULDO�HYLGHQFH�RQ�WKH�VWUHHWV�RI�6DQ�)UDQFLVFR��)ROORZLQJ�KLV�SUHVHQWDWLRQ��SHRSOH�UXVKHG�

WR�WKH�JROG�ILHOG��ZKLFK�OHIW�WKH�FLW\�GHVHUWHG�±�D�SDWWHUQ�WKDW�ZRXOG�VRRQ�EH�UHSOLFDWHG�

HOVHZKHUH��$V�QHZV�RI�WKH�GLVFRYHU\�VSUHDG�DFURVV�WKH�8�6���/DWLQ�$PHULFD��DQG�WKH�3DFLILF�

2FHDQ��$UJRQDXWV�IORFNHG�WR�&DOLIRUQLD�ZLWK�GUHDPV�RI�VWULNLQJ�JROG��:KLOH�WKH�QRQ�1DWLYH�

SRSXODWLRQ�LQ�&DOLIRUQLD�ZDV�DURXQG�������LQ�������LW�VZHOOHG�WR�DSSUR[LPDWHO\���������LQ�

������EHIRUH�UHDFKLQJ���������LQ�������%UDQGV��������

7KH�&DOLIRUQLD�YHUVLRQ�LV�WKH�PRVW�IDPRXV�JROG�UXVK�LQ�WKH�8�6���EXW�LW�ZDV�QRW�XQLTXH��

3URVSHFWRUV�ZRUNLQJ�QRUWKZDUG�IURP�&DOLIRUQLD�GLVFRYHUHG�JROG�LQ�VHYHUDO�SODFHV�LQ�ZKDW�

WRGD\�LV�2UHJRQ��'LVFRYHULHV�DW�-RVHSKLQH�&UHHN�DQG�-DFNVRQ�&UHHN�LQLWLDWHG�WKH�2UHJRQ�JROG�

UXVK�LQ�������3RWWHU��������5HJLRQV�HDVW�RI�&DOLIRUQLD�DOVR�VDZ�VLJQLILFDQW�UXVKHV��*ROG�ZDV�

GLVFRYHUHG�RQ�WKH�HDVWHUQ�VLGH�RI�WKH�6LHUUD�1HYDGD��+RZHYHU��WKH�VLOYHU�GLVFRYHULHV�RI�WKH�

&RPVWRFN�ORGH�DURXQG������SURYHG�WR�EH�HYHQ�PRUH�DEXQGDQW�DQG�OHG�WR�D�VXEVWDQWLDO�
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PLJUDWLRQ�ZDYH�WKDW�UHVXOWHG�LQ�WKH�IRXQGLQJ�RI�SUHVHQW�GD\�1HYDGD��%DQFURIW���������)XUWKHU�

HDVW��LQ�WKH�5RFN\�0RXQWDLQV��JROG�ZDV�GLVFRYHUHG�LQ�WKH�.DQVDV�DQG�1HEUDVND�WHUULWRULHV��

:KDW�EHFDPH�NQRZQ�DV�WKH�3LNH¶V�3HDN�*ROG�5XVK�VWDUWHG�LQ������DQG�ZDV�WKH�ILUVW�PDMRU�

QRQ�QDWLYH�SRSXODWLRQ�SXVK�LQWR�&RORUDGR��8EEHORKGH��%HQVRQ�DQG�6PLWK����������

7KHUH�ZHUH�HYHQ�JROG�GLVFRYHULHV�SULRU�WR�WKH�&DOLIRUQLDQ�UXVK��0LQHUV�IURP�WKH�

VRXWKHUQ�SDUW�RI�WKH�8�6��ZHUH�LQYROYHG�LQ�WKH�3LNH¶V�3HDN�*ROG�5XVK�DV�ZHOO�DV�LQ�WKH�

&DOLIRUQLDQ�JROG�UXVK��*ROG�ZDV�GLVFRYHUHG�DV�HDUO\�DV������LQ�1RUWK�&DUROLQD��6RRQ�DIWHU��

WKRXVDQGV�RI�JROG�GLJJHUV�ZRUNHG�LQ�JROG�ILHOGV�VWUHWFKLQJ�IURP�9LUJLQLD�RYHU�WKH�&DUROLQDV�WR�

$ODEDPD��7KH�VRXWKHUQ�JROG�ERQDQ]D�IURP������WR������FDQ�EH�UHJDUGHG�DV�D�SUHOXGH�WR�WKH�

$JH�RI�*ROG��EXW�LW�GLG�QRW�KDYH�WKH�ODVWLQJ�LPSDFW�WKDW�WKHLU�FRXQWHUSDUWV�LQ�WKH�:HVW�KDG�

�<RXQJ�������±�ZKLFK�LV�D�WRSLF�ZH�UHWXUQ�WR�ODWHU�DQG�HPSLULFDOO\�H[SORLW��

�

����*ROG�UXVK�DQG�HQWUHSUHQHXUVKLS�

,Q�WKH�SUHVHQW�UHVHDUFK��ZH�SRVLW�WKDW�PLJUDWLRQ�WR�WKH�JROG�ILHOGV�ZDV�HVVHQWLDOO\�

HQWUHSUHQHXUVKLS��DQG�WKDW�WKH�SHRSOH�ZKR�FKRVH�WR�SXUVXH�WKLV�MRXUQH\�SRVVHVVHG�FHUWDLQ�WUDLWV�

WKDW�SURYHG�WR�EH�FRQGXFLYH�IRU�HQWUHSUHQHXUVKLS��:KLOH�LW�LV�QRW�SRVVLEOH�WR�SRVWKXPRXVO\�

KDQG�RXW�TXHVWLRQQDLUHV�WR�JROG�GLJJHUV�JDWKHULQJ�GDWD�RQ�WKHLU�WUDLWV�RU�PRWLYDWLRQV��ZH�WXUQ�

WR�VHFRQGDU\�VRXUFHV�VXPPDUL]LQJ�WKH�ZULWLQJV�RI�JROG�GLJJHUV�DQG�WKHLU�FRQWHPSRUDULHV�DQG�

PDNH�LQIHUHQFHV�EDVHG�RQ�KLVWRULFDO�DFFRXQWV�RI�WKH�JROG�UXVK���

7KH�JROG�UXVK�RIIHUHG�DPSOH�RSSRUWXQLWLHV�IRU�HQWUHSUHQHXULDO�DFWLYLW\��3URVSHFWLQJ�DQG�

GLJJLQJ�IRU�JROG�ZHUH�RFFXSDWLRQDO�FKRLFHV�WKDW�UHTXLUHG�HDUO\�LQYHVWPHQWV�ZLWK�XQFHUWDLQ�

SURILWV�LQ�DQ�LQQRYDWLYH�LQGXVWU\��$V�VXFK��VHDUFKLQJ�IRU�JROG�FRQVWLWXWHV�HQWUHSUHQHXUVKLS��

3HRSOH�JDYH�XS�WKHLU�SUHYLRXV�MREV�WR�WDNH�WKHLU�FKDQFH�RQ�DQ�RSSRUWXQLW\��5HJDUGLQJ�

LQYHVWPHQWV��WKH�DUGXRXV�MRXUQH\�WR�WKH�JROG�ILHOGV�ZDV�H[SHQVLYH��7KH�FKHDSHVW�DQG�PRVW�

IUHTXHQWO\�XVHG�RYHUODQG�URXWH�FRVW�EHWZHHQ������DQG�������ZKLFK�ZDV�HTXLYDOHQW�WR�KDOI�D�

\HDU¶V�VDODU\�IRU�DQ�XQVNLOOHG�ZRUNHU��5RKUERXJK�������&OD\�DQG�-RQHV��������(TXLSPHQW�

ZDV�H[SHQVLYH�LQ�&DOLIRUQLD�WRR��,Q�WKH�EHJLQQLQJ��VKRYHO��SLFNV��DQG�SDQV�ZHUH�VXIILFLHQW�WR�

GLJ�IRU�JROG��+RZHYHU��PLQLQJ�WHFKQLTXHV�HYROYHG�UDSLGO\�UHTXLULQJ�ODUJHU�FDSLWDO�LQYHVWPHQWV�

ZKLFK�OHG�WR�WKH�IRUPDWLRQ�RI�VWRFN�EDVHG�FRPSDQLHV��$GGLWLRQDO�FRVWV�DURVH�IRU�WKRVH�

������������������������������������������������������������
ϯ�tĞ�ĚŽ�ŶŽƚ�ŝŶĐůƵĚĞ��ůĂƐŬĂ�ŝŶ�ŽƵƌ�ĞŵƉŝƌŝĐĂů�ĂŶĂůǇƐŝƐ�ĚĞƐƉŝƚĞ�ŝƚƐ�ĨĂŵŽƵƐ�ŐŽůĚ�ƌƵƐŚ͘��ůĂƐŬĂ�ĂƐ�ǁĞůů�ĂƐ�,ĂǁĂŝŝ�ĂƌĞ�
ƐƉĞĐŝĂů�ĐĂƐĞƐ�ĨŽƌ�ǁŚŝĐŚ�ŵĂŶǇ�ŚŝƐƚŽƌŝĐ�ǀĂƌŝĂďůĞƐ�ĂƌĞ�ŶŽƚ�ĂǀĂŝůĂďůĞ͘�
ϰ�tĞ�ĐŽŶƚĂĐƚĞĚ�ƚŚĞ��ĂŶĐƌŽĨƚ͕��ĞŝŶĞĐŬĞ͕�ĂŶĚ�,ƵŶƚŝŶŐƚŽŶ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�ŽƌŝŐŝŶĂů�ƐŽƵƌĐĞƐ�ŽĨ�ůĞƚƚĞƌƐ͕�ĚŝĂƌŝĞƐ͕�ĂŶĚ�
ũŽƵƌŶĂůƐ�ŽĨ�ƚŚĞ�ĞĂƌůǇ�ŵŝŐƌĂŶƚƐ�ƚŽ�ƚŚĞ�tĞƐƚ͘�hŶĨŽƌƚƵŶĂƚĞůǇ͕�ŵŽƐƚ�ŽĨ�ƚŚĞ�ŵĂƚĞƌŝĂů�ŝƐ�ŶĞŝƚŚĞƌ�ĚŝŐŝƚŝǌĞĚ�ŶŽƌ�
ƚƌĂŶƐĐƌŝďĞĚ͘�DĂƌŶŝ�^ĂŶĚǁĞŝƐƐ͛�dƌĂŶƐĐƌŝďŝŶŐ�ƚŚĞ�tĞƐƚ�WƌŽũĞĐƚ�Ăƚ�WƌŝŶĐĞƚŽŶ�ŝƐ�ŶŽƚ�ǇĞƚ�ĐŽŵƉůĞƚĞ�ĞŝƚŚĞƌ͘�dŚƵƐ͕�ǁĞ�
ĐŽŶĐůƵĚĞ͕�ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ƐĞƚ�ŽĨ�ƚƌĂŶƐĐƌŝďĞĚ�ŵĂƚĞƌŝĂů�ĂǀĂŝůĂďůĞ�ĐŽǀĞƌŝŶŐ�ƚŚŝƐ�ƉĞƌŝŽĚ͘�
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$UJRQDXWV�QHHGLQJ�WR�ILQDQFLDOO\�VXSSRUW�UHODWLYHV�VWD\LQJ�KRPH��$V�D�UHVXOW��PDQ\�KDG�WR�

ERUURZ�PRQH\�IURP�IULHQGV�DQG�IDPLO\�WR�ILQDQFH�WKH�WULS�WR�WKH�:HVW��5RKUERXJK���������

7KH�UHWXUQV�IRU�WKH�JROG�GLJJHUV�ZHUH�PRGHVW�DW�EHVW��,Q�&DOLIRUQLD��QRPLQDO�ZDJHV�

�DIWHU�ERDUG��ZHUH�VL[�WLPHV�KLJKHU�WKDQ�WKH�8�6��DYHUDJH��EXW�UHDO�ZDJHV�ZHUH�ORZHU�GXH�WR�

WKH�LQIODWHG�&DOLIRUQLD�SULFHV�IRU�DOO�JRRGV�DQG�VHUYLFHV��0DUJR�������&OD\�DQG�-RQHV��������

2QH�DOVR�KDV�WR�WDNH�LQWR�DFFRXQW�WKH�KLJK�YDULDQFH�RI�WKH�HDUQLQJV�GLVWULEXWLRQ��6XFFHVV�LQ�WKH�

JROG�ILHOGV�GHSHQGHG�ODUJHO\�RQ�OXFN�UDWKHU�WKDQ�VNLOOV��7KH�GLIIHUHQFH�EHWZHHQ�VXFFHVV�DQG�

IDLOXUH�ZDV�VRPHWLPHV�OLWHUDOO\�D�PDWWHU�RI�PHWHUV��ZKHUH�LQ�WKH�VDPH�ULYHUEHG�RQH�FODLP�

SURYHG�WR�EH�ULFK�DQG�DQRWKHU�FODLP�SRRU��)DLOXUH�ZDV�D�FRPPRQ�RFFXUUHQFH�LQ�WKH�JROG�ILHOGV�

DV�ZHOO�DV�LQ�WKH�LQGXVWULHV�VHUYLQJ�WKH�PLQHUV��0LQLQJ�FDPSV�VSUXQJ�XS�OLNH�PXVKURRPV�

EHFRPLQJ�VPDOO�FLWLHV�WKDW�FRXOG�MXVW�DV�TXLFNO\�YDQLVK�LI�SURVSHFWV�WXUQHG�SRRU��+LJKHU�DQG�

VXUSULVLQJO\�VWDEOH�HDUQLQJV�ZHUH�SUHYDOHQW�LQ�PDQ\�SURIHVVLRQDO�RFFXSDWLRQV��ODZ\HUV��

GRFWRUV��VKRS�RZQHUV��DQG�RFFXSDWLRQV�LQ�WKH�HQWHUWDLQPHQW�LQGXVWULHV��WKDW�SURYLGHG�VHUYLFHV�

WR�WKH�JROG�GLJJHUV��6DP�%UDQQDQ��PHQWLRQHG�DERYH��LV�D�FDVH�LQ�SRLQW��%UDQQDQ�RZQHG�D�VKRS�

QHDU�6XWWHU¶V�IRUW�DQG�OHDUQHG�RI�WKH�JROG�GLVFRYHULHV�HDUO\�RQ��+H�FRQVLGHUHG�ZKHWKHU�WR�NHHS�

KLV�NQRZOHGJH�SULYDWH�DQG�GLJ�IRU�JROG�RQ�KLV�RZQ�EXW�GHFLGHG�WKDW�PRUH�PRQH\�FRXOG�EH�

PDGH�IURP�WUDGLQJ�SLFNV��VKRYHOV��DQG�SDQV�ZLWK�WKH�PLQHUV�WKDQ�IURP�PLQLQJ��%UDQGV��������

/RUH�KDV�LW�WKDW�%UDQQDQ�SXUFKDVHG�DOO�DYDLODEOH�SDQV�IRU����FHQWV�HDFK��RQO\�WR�VXEVHTXHQWO\�

UHVHOO�WKHP�IRU�����DSLHFH�DIWHU�KH�PDGH�WKH�GLVFRYHU\�SXEOLF��5LYHUD��������

� %H\RQG�DFWLQJ�HQWUHSUHQHXULDOO\��WKH�$UJRQDXWV�DUJXDEO\�SRVVHVVHG�D�FRQVWHOODWLRQ�RI�

WUDLWV�WKDW�ZDV�FRQGXFLYH�IRU�HQWUHSUHQHXUVKLS��7KH�MRXUQH\�:HVW�ZDV�ORQJ�DQG�GDQJHURXV��DQG�

WKH�SURVSHFWV�RI�VXFFHVV�ZHUH�IDU�IURP�FHUWDLQ��2QO\�SHRSOH�ZKR�KDG�WKH�FRQILGHQFH��

UHVRXUFHIXOQHVV��SHUVLVWHQFH��DQG�LQJHQXLW\�WR�ZLWKVWDQG�DQG�RYHUFRPH�VXFK�FKDOOHQJHV�ZHUH�

OLNHO\�WR�KHDG�WR�WKH�JROG�ILHOGV��7KHVH�DUH�FKDUDFWHULVWLFV�DVVRFLDWHG�ZLWK�WKH�%LJ�)LYH�WUDLWV�RI�

RSHQQHVV��FRQVFLHQWLRXVQHVV��DQG�HPRWLRQDO�VWDELOLW\��5RKUERXJK��������S������QRWHV�WKDW�WKH�

$UJRQDXWV�³ZURWH�KRPH�LQ�ZRQGHU�DQG�DPD]HPHQW�DW�WKH�RSHQQHVV�DQG�KRQHVW\�RI�WKH�JROG�

FDPSV�´�'HVSLWH�WKH�ODFN�RI�IRUPDO�LQVWLWXWLRQV�DQG�ZHDN�ODZ�HQIRUFHPHQW��WKH�PLQHUV�

GHYHORSHG�LQVWLWXWLRQV�IRU�UHJXODWLQJ�FODLP�VL]HV��SURSHUW\�ULJKWV��DQG�ZDWHU�DFFHVV�WR�SURYLGH�

VRPH�RUGHU�DQG�VHFXULW\��&OD\�DQG�:ULJKW���������

$V�QRWHG�DERYH��PLQLQJ�VXFFHVV�RIWHQ�GHSHQGHG�RQ�OXFN�DQG�IDLOXUH�ZDV�D�FRPPRQ�

FRPSDQLRQ��&KDUOHV�&URFNHU�±�RQH�RI�WKH�FRQVWUXFWRUV�RI�WKH�ILUVW�FRQWLQHQWDO�UDLOURDG�±�

UHIOHFWHG�RQ�KLV�EXVLQHVV�FDUHHU�LQ�&DOLIRUQLD��³2QH�PDQ�ZRUNV�KDUG�DOO�KLV�OLIH�DQG�HQGV�XS�D�

SDXSHU��$QRWKHU�PDQ��QR�VPDUWHU��PDNHV�WZHQW\�PLOOLRQ�GROODUV��/XFN�KDV�D�KHOO�RI�D�ORW�GR�

ZLWK�LW´��FLWHG�LQ�%UDQGV�������S��������&ODLPV�FRXOG�VXGGHQO\�QRW�EH�ZRUNHG�EHFDXVH�D�
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�

PLQLQJ�FRPSDQ\�XS�WKH�ULYHU�GLYHUWHG�ZDWHU��/RGJLQJ�KRXVHV�RQ�WKH�URXWH�WR�IDLOLQJ�FDPSV�

ZHUH�JLYHQ�XS��&DUJR�IURP�VKLSV�URWWHG�LQ�WKH�KDUERU�RI�6DQ�)UDQFLVFR�LI�DQ�HDUOLHU�VKLSPHQW�

KDG�VDWLVILHG�WKH�GHPDQG��%DQNV�RIWHQ�IDLOHG�RIWHQ�RQ�KXPEXJ�FRQVWUXFWLRQ�SURMHFWV��7KH�

IDPRXV�3RQ\�([SUHVV��ZKLFK�GHOLYHUHG�PDLO�LQ����GD\V�IURP�0LVVRXUL�WR�&DOLIRUQLD�FORVHG�

DIWHU�����\HDUV�LQ�EXVLQHVV�MXVW�WZR�GD\V�DIWHU�WKH�ILUVW�WUDQVFRQWLQHQWDO�WHOHJUDSK�ZDV�

HVWDEOLVKHG��%UDQGV��������%XVLQHVV�F\FOHV�ZHUH�LQGHHG�VKRUWHU�LQ�WKH�JROG�ILHOGV��

:H�DUJXH�WKDW�LQ�WKLV�G\QDPLF�HQYLURQPHQW��HQWUHSUHQHXULDO�WUDLWV�VXFK�DV�VHOI�HIILFDF\��

ULVN�WROHUDQFH��DQG�ORZ�IHDU�RI�IDLOXUH��.HUU��.HUU�DQG�:X�������2EVFKRQND�DQG�6WXHW]HU�

������ZHUH�HVVHQWLDO�DQG�WKXV�DUJXDEO\�PRUH�FRPPRQ�DPRQJ�WKH�$UJRQDXWV�WKDQ�DPRQJ�WKRVH�

ZKR�GLG�QRW�PDNH�WKH�MRXUQH\�ZHVW��0LQHUV�ZHUH�UHJXODUO\�MXPSLQJ�IURP�RQH�FODLP�WR�

DQRWKHU��UHWXUQLQJ�WR�WKHLU�SUHYLRXV�RFFXSDWLRQV�RU�WU\LQJ�QHZ�RQHV��5RKUERXJK��������S������

QRWHV�WKDW�³IDUPHUV�IURP�,OOLQRLV�GLG�GD\�ODERU�RQ�WKH�VWUHHWV�DQG�LQ�FRQVWUXFWLRQ��ODZ\HUV�IURP�

3KLODGHOSKLD�XQORDGHG�VKLSV�>«@��GRFWRUV�IURP�6W��/RXLV�ZDLWHG�WDEOHV�LQ�UHVWDXUDQWV�RU�GHDOW�

FDUGV�LQ�JDPEOLQJ�KRXVHV�>«@�,W�ZDV�DQ�XQIRUPHG�ZRUOG�LQ�ZKLFK�PHQ�WRRN�QHZ�ZRUN�

LGHQWLWLHV�´�$UJXDEO\��WKH�$UJRQDXWV�ZLWK�WKH�KLJKHVW�ULVN�WROHUDQFH�DQG�IHDU�RI�IDLOXUH�

SURORQJHG�WKHLU�VWD\�IRU�DGGLWLRQDO�PLQLQJ�VHDVRQV�RU�VWD\HG�SHUPDQHQWO\��ZKLOH�RWKHUV�TXLW�

DQG�UHWXUQHG�KRPH��7KH�DPELWLRQV�DQG�FKDUDFWHULVWLFV�RI�WKH�$UJRQDXWV�ZHUH�VXPPDUL]HG�E\�

-RKQ�+LWWHO��³7KH�SHRSOH�ZKR�FRPH�WR�&DOLIRUQLD�DUH�EROG�DGYHQWXUHUV�QDWXUDOO\�>«@�:H�FDPH�

KHUH�WR�HQMR\�DQ�H[FLWLQJ�OLIH�DQG�PDNH�PRQH\�UDSLGO\��,W�LV�QR�XQFRPPRQ�WKLQJ�WR�VHH�PHQ�

ZKR�KDYH�EHHQ�ZHDOWK\�RQ�WKUHH�RI�IRXU�GLIIHUHQW�RFFDVLRQV�DQG�WKHQ�SRRU�DJDLQ�>«@�:KHQ�

PHQ�IDLO�WKH\�GR�QRW�GHVSDLU��WKH\�KRSH�WR�EH�ULFK�DJDLQ�´��FLWHG�LQ�%UDQGV�������S��������

�

����3HUVLVWHQFH�DQG�WUDQVPLVVLRQ�RI�HQWUHSUHQHXUVKLS��FXOWXUH��

:H�KDYH�DUJXHG�WKDW�WKH�SHRSOH�ZKR�PLJUDWHG�WR�WKH�JROG�ILHOGV�ZHUH�DFWLQJ�

HQWUHSUHQHXULDOO\�DQG�WKDW�HQWUHSUHQHXULDO�WUDLWV�ZHUH�PRUH�FRPPRQ�DPRQJ�WKHP�WKDQ�DPRQJ�

WKRVH�ZKR�GLG�QRW�PDNH�WKH�MRXUQH\�WR�WKH�JROG�ILHOGV��7KUHH�PHFKDQLVPV�FDQ�KHOS�H[SODLQ�WKH�

SRWHQWLDO�SDWK�GHSHQGHQF\�RI�KLJK�HQWUHSUHQHXUVKLS�UDWHV�LQ�WKH�JROG�UXVK�UHJLRQV��JHQHWLF�

IRXQGHU�HIIHFWV��IRUPDO�LQVWLWXWLRQV��DQG�HQWUHSUHQHXUVKLS�FXOWXUH���

7KH�FRQFHSW�RI�JHQHWLF�IRXQGHU�HIIHFWV�FRPHV�IURP�HYROXWLRQDU\�ELRORJ\�DQG�UHIHUV�WR�

WKH�HVWDEOLVKPHQW�RI�QHZ�SRSXODWLRQV�IURP�QRQ�UHSUHVHQWDWLYH�µIRXQGHUVµ��ZKR�RULJLQDWHG�

IURP�D�SDUHQW�SRSXODWLRQ��%HFDXVH�IRXQGHUV�DUH�QRQ�UHSUHVHQWDWLYH��WKHLU�JHQHWLF�YDULDWLRQ�

UHSUHVHQWV�D�VPDOO�IUDFWLRQ�RI�WKH�IXOO�JHQHWLF�YDULDWLRQ�LQ�WKH�SDUHQWDO�SRSXODWLRQ��'LDPRQG�

DQG�5RWWHU��������)RXQGHU�HIIHFWV�FDQ�LQIRUP�RXU�XQGHUVWDQGLQJ�RI�WKH�LPSDFW�WKDW�KXPDQ�

PLJUDWLRQ�KDV�KDG�RQ�JHRJUDSKLFDO�GLIIHUHQFHV��DV�YDULRXV�SDUWV�RI�WKH�ZRUOG�ZHUH�VHWWOHG�E\�
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VPDOO�PLJUDWLQJ�JURXSV�RI�SHRSOH�ZKR�VKDUHG�FHUWDLQ�WUDLWV��ZKLFK�ZHUH�UHSURGXFHG�IRU�

JHQHUDWLRQV�DQG�HYHQWXDOO\�UHVXOWHG�LQ�XQHYHQ�GLVWULEXWLRQV�RI�WKRVH�WUDLWV�DFURVV�VSDFH��

5HVXOWV�IURP�WZLQ�VWXGLHV�DQG�JHQRPH�ZLGH�DVVRFLDWLRQ�VWXGLHV�LQGLFDWH�WKDW�LQGLYLGXDO�

GLIIHUHQFHV�LQ�WKH�%LJ�)LYH�WUDLWV�KDYH�D�JHQHWLF�EDVLV��-DQJ�HW�DO��������7HUUDFFLDQR�HW�DO��

������YDQ�GHQ�%HUJ�HW�DO��������%OHLGRUQ�HW�DO���������)XUWKHUPRUH��HYLGHQFH�VXJJHVWV�WKDW�

KLVWRULFDO�PLJUDWLRQ�SDWWHUQV�DUH�UHVSRQVLEOH�IRU�SUHVHQW�GD\�JHRJUDSKLFDO�GLIIHUHQFHV�LQ�D�KRVW�

RI�WUDLWV��LQFOXGLQJ�WKH�%LJ�)LYH��$EGHOODRXL�HW�DO��������%D]]L��)LV]EHLQ�DQG�*HEUHVLODVVH�

�������7KXV��ZLWKLQ�WKH�FRQWH[W�RI�WKH�JROG�UXVK��WKH�$UJRQDXWV�OLNHO\�VKDUHG�D�FRQVWHOODWLRQ�RI�

SHUVRQDOLW\�WUDLWV�WKDW�PDGH�WKH�GDQJHURXV�MRXUQH\�WR�WKH�JROG�ILHOGV�VHHP�ZRUWK�LW��,W�LV�WKXV�

OLNHO\�WKDW�DPRQJ�WKRVH�ZKR�FKRVH�WR�VWD\�LQ�WKH�:HVW��WKRVH�WUDLWV�ZRXOG�KDYH�EHHQ�SDVVHG�RQ�

WR�WKHLU�RIIVSULQJ�DQG�VXEVHTXHQW�JHQHUDWLRQV��2YHU�WLPH��WKLV�IRXQGHU�HIIHFW�ZRXOG�KDYH�

UHVXOWHG�LQ�D�ODUJH�SURSRUWLRQ�RI�UHVLGHQWV�ZLWK�WUDLWV�VLPLODU�WR�WKRVH�RI�WKH�HDUO\�JROG�PLQHUV��

%HFDXVH�WUDLWV�VXFK�DV�RSHQQHVV��FRQVFLHQWLRXVQHVV��VHOI�HIILFDF\�DQG�ULVN�WROHUDQFH�DUH�UHODWHG�

WR�LQGLYLGXDO�HQWUHSUHQHXULDO�DFWLYLW\��.HUU��.HUU�DQG�:X�������2EVFKRQND�DQG�6WXHW]HU�

�������WKH�JROG�UXVK�UHJLRQV�FDQ�HQMR\�KLJK�SUHVHQW�GD\�HQWUHSUHQHXUVKLS�UDWHV��

)RUPDO�LQVWLWXWLRQV�FRPSULVH�ZULWWHQ�ODZV��UHJXODWLRQV��DQG�EXUHDXFUDF\��ZKLFK�GHILQH�

WKH�ERXQGDULHV�RI�LQWHUDFWLRQV�LQ�VHYHUDO�GRPDLQV��7KH\�VHW�WKH�EHQHILWV�DQG�FRVWV�RI�HFRQRPLF�

EHKDYLRU�DQG�WKHUHE\�GHILQH�WKH�LQGLYLGXDO�LQFHQWLYH�VWUXFWXUHV��1RUWK��������$�JURZLQJ�

VWUDQG�LQ�WKH�HFRQRPLF�OLWHUDWXUH�KDV�IRXQG�WKDW�IRUPDO�LQVWLWXWLRQV�KDYH�ORQJ�WHUP�HFRQRPLF�

FRQVHTXHQFHV��$FHPRJOX�DQG�5RELQVRQ��������7KH�JROG�UXVKHV�LQ�$PHULFD¶V�:HVW�SUHVHQW�D�

VSHFLDO�FDVH�EHFDXVH�VWDWHV�DQG�WKH�DFFRPSDQ\LQJ�IRUPDO�LQVWLWXWLRQV�ZHUH�LQLWLDOO\�IRUPHG�E\�

WKH�QRQ�QDWLYH�VHWWOHUV��&RXWWHQLHU��*URVMHDQ�DQG�6DQJQLHU��������+LVWRULFDO�DFFRXQWV�UHYHDO�

WKDW�HDUO\�VHWWOHUV��LQFOXGLQJ�PLQHUV��SOD\HG�D�NH\�UROH�LQ�WKH�GUDIWLQJ�RI�WKH�ZHVWHUQ�VWDWHV¶�

FRQVWLWXWLRQV�DQG�LQIOXHQFHG�SROLWLFV�YLD�HOHFWLRQV��8EEHORKGH��%HQVRQ�DQG�6PLWK�������

%UDQGV��������7KXV��LW�LV�UHDVRQDEOH�WR�DVVXPH�WKDW�WKHLU�SUR�HQWUHSUHQHXULDO�DWWLWXGHV�KDG�D�

SURIRXQG�LPSDFW�RQ�WKH�IRUPDWLRQ�RI�LQVWLWXWLRQV�WKDW�VXSSRUWHG�HQWUHSUHQHXUVKLS��+RZHYHU��

WKH�LPSDFW�WKDW�IRUPDO�LQVWLWXWLRQV�KDYH�LQ�H[SODLQLQJ�GLIIHUHQFHV�LQ�DQG�WKH�SHUVLVWHQFH�RI�

HQWUHSUHQHXUVKLS�LV�RI�OHVVHU�LQWHUHVW�LQ�WKH�HPSLULFDO�VHFWLRQ�RI�WKH�SDSHU�EHFDXVH�ZH�DQDO\]H�

FRXQW\�OHYHO�YDULDWLRQ�LQ�HQWUHSUHQHXUVKLS�XVLQJ�VWDWH�IL[HG�HIIHFWV��7KXV��WKH�UHJUHVVLRQ�

DQDO\VLV�LQ�VHFWLRQ���UHYHDOV�RQO\�WKH�ORZHU�ERXQGDU\�RI�WKH�WUXH�LPSDFW�RI�WKH�JROG�UXVK�DW�WKH�

FRXQW\�OHYHO��LJQRULQJ�HIIHFWV�RQ�WKH�IRUPDO�LQVWLWXWLRQV�DW�WKH�VWDWH�OHYHO��

1XQQ��������GHILQHV�FXOWXUH�DV�GHFLVLRQ�PDNLQJ�KHXULVWLFV��ZKLFK�W\SLFDOO\�PDQLIHVW�

WKHPVHOYHV�DV�YDOXHV��EHOLHIV��RU�VRFLDO�QRUPV��&XOWXUH�LV�RIWHQ�UHIHUUHG�WR�DV�DQ�LQIRUPDO�

LQVWLWXWLRQ�RU�VHW�RI�XQZULWWHQ�UXOHV�EHFDXVH�LW�DOVR�GHILQHV�SD\RIIV�WR�KXPDQ�DFWLRQV��)ULWVFK�
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DQG�:\UZLFK��������7KHVH�GHFLVLRQ�PDNLQJ�KHXULVWLFV�RU�PHQWDO�PRGHOV�SURYLGH�JXLGDQFH�

ZKHQ�PDNLQJ�GHFLVLRQV�LQ�FRPSOH[�VLWXDWLRQV�E\�HQFDSVXODWLQJ�RWKHU�SHRSOH¶V�HYDOXDWLRQ�DQG�

DSSURYDO�RI�SRVVLEOH�DFWLRQV��&XOWXUH�LV�OHDUQHG��4XLWH�OLWHUDOO\��WKH�SURJUDPPLQJ�RI�LQGLYLGXDO�

PHQWDO�PRGHOV�RIWHQ�KDSSHQV�HDUO\�LQ�OLIH�E\�IDPLO\�DQG�IULHQGV��+RIVWHGH��������$V�D�UHVXOW�

RI�WKLV�YHUWLFDO�WUDQVPLVVLRQ�WR�WKH�QH[W�JHQHUDWLRQ��FXOWXUH�FDQ�SHUVLVW�RYHU�WLPH��%LVLQ�DQG�

9HUGLHU�������1XQQ��������=HOLQVN\��������PDNHV�D�VLPLODU�SUHGLFWLRQ�ZLWK�KLV�'RFWULQH�RI�

)LUVW�(IIHFW�6HWWOHPHQW��ZKHUH�KH�SRVLWV�WKDW�WKH�ILUVW�GRPLQDQW�VHWWOHUV�±�UHJDUGOHVV�LWV�VL]H�±�LQ�

DQ�DUHD�KDYH�D�PDMRU�LQIOXHQFH�RQ�WKH�GHYHORSPHQW�RI�WKH�QRUPV�DQG�FXOWXUH��

7KH�PHQWDO�SURJUDPPLQJ�RI�WKH�PLQG�DSSURDFK�FDQ�H[SODLQ�KRZ�DQ�HQWUHSUHQHXULDO�

FXOWXUH�FDQ�SHUVLVW�RYHU�WLPH�DQG�OHDG�WR�SHUVLVWHQWO\�KLJK�HQWUHSUHQHXUVKLS�UDWHV�LQ�VRPH�

UHJLRQV��+RZHYHU��LW�GRHV�QRW�H[SODLQ�KRZ�DQ�HQWUHSUHQHXULDO�FXOWXUH�LQLWLDOO\�IRUPHG�LQ�WKH�

JROG�UXVK�UHJLRQV�EHFDXVH�WKH�UHJLRQV�ZHUH�ODUJHO\�VHWWOHG�E\�JURXSV�RI�QRQ�QDWLYHV�FRPLQJ�

IURP�GLIIHUHQW�UHJLRQV��KDYLQJ�GLIIHUHQW�RFFXSDWLRQDO�EDFNJURXQGV��DQG�GLIIHUHQW�OLIH�

H[SHULHQFHV��+RZ�FRXOG�D�VLQJOH�FRKHUHQW�FXOWXUH�FRQVROLGDWH�IURP�D�FROOHFWLRQ�RI�VXFK�

GLYHUJHQW�LQIOXHQFHV"�'HQ]DX�DQG�1RUWK��������H[SODLQ�KRZ�GLIIHUHQW�LQGLYLGXDO�PHQWDO�

PRGHOV�FDQ�EHFRPH�PRUH�VLPLODU�E\�UHSHDWHG�LQWHUDFWLRQV�DQG�LQIRUPDWLRQ�H[FKDQJH�LQ�WKH�

VDPH�H[WHUQDO�HQYLURQPHQW�EHWZHHQ�LQGLYLGXDOV��$V�D�UHVXOW�RI�WKLV�KRUL]RQWDO�WUDQVPLVVLRQ��D�

VKDUHG�PHQWDO�PRGHO�FRQVROLGDWHV�IURP�WKH�FRQYHUJLQJ�LQGLYLGXDO�PHQWDO�PRGHOV��,Q�WKH�JROG�

UXVK�UHJLRQV��WKH�UHSHDWHG�LQWHUDFWLRQV�RI�WKH�HQWUHSUHQHXULDOO\�DFWLQJ�JROG�UXVK�SRSXODWLRQ�FDQ�

HVWDEOLVK�VKDUHG�YDOXHV�DQG�QRUPV�WKDW�DUH�FRQGXFLYH�WR�HQWUHSUHQHXUVKLS��,QGHHG��LI�

HQWUHSUHQHXUVKLS�LV�D�FRPPRQ�ZD\�WR�HDUQ�D�OLYLQJ��ULVN�WDNLQJ�EHFRPHV�QRUPDOL]HG��DQG�

WU\LQJ�DJDLQ�DIWHU�IDLOXUH�LV�FRPPRQ��WKHQ�WKHVH�RIWHQ�REVHUYHG�EHKDYLRUV�ZLOO�ILUVW�EHFRPH�

DFFHSWHG�DQG�WROHUDWHG�DQG�VXEVHTXHQWO\�H[SHFWHG�DV�WKH�QRUP��7KH�IRUPDWLRQ�RI�DQ�

HQWUHSUHQHXULDO�FXOWXUH�ZDV�DUJXDEO\�DFFHOHUDWHG�LQ�WKH�HDUO\�\HDUV�LQ�WKH�JROG�UXVK�UHJLRQV�E\�

WKH�DEVHQFH�RI�RWKHU�QRUP�LQGXFLQJ�HOHPHQWV��VXFK�DV�UHOLJLRXV�DXWKRULWLHV��DQG�WKH�IULHQGV�DQG�

IDPLOLHV�RI�WKH�$UJRQDXWV��%URGHXU�DQG�+DGGDG���������

7DNHQ�WRJHWKHU��IRXQGHU�HIIHFWV��HQWUHSUHQHXUVKLS�IULHQGO\�IRUPDO�LQVWLWXWLRQV��DQG�WKH�

IRUPDWLRQ�DQG�SHUVLVWHQFH�RI�DQ�HQWUHSUHQHXULDO�FXOWXUH�FDQ�H[SODLQ�SUHVHQW�GD\�

HQWUHSUHQHXULDO�DFWLYLW\�LQ�WKH�JROG�UXVK�UHJLRQV��,W�LV�LPSRUWDQW�WR�HPSKDVL]H�WKDW�WKHVH�

PHFKDQLVPV�DUH�QRW�LQGHSHQGHQW�RI�HDFK�RWKHU��EXW�RSHUDWH�DQG�FR�HYROYH�WRJHWKHU��,W�LV�

XQFRQWURYHUVLDO�WR�FODLP�WKDW�IRUPDO�LQVWLWXWLRQV�DQG�FXOWXUH�LQIOXHQFH�HDFK�RWKHU��+RZHYHU�

HQWUHSUHQHXULDO�WUDLWV��ZKLFK�DUH�WKH�EDVLV�RI�WKH�IRXQGHU�HIIHFWV��FDQ�DOVR�EH�LQIOXHQFHG�E\�

IRUPDO�SUR�HQWUHSUHQHXULDO�LQVWLWXWLRQV�DQG�DQ�HQWUHSUHQHXULDO�FXOWXUH�YLD�VHOHFWLYH�PLJUDWLRQ�

DQG�DFFXOWXUDWLRQ��5HQWIURZ��*RVOLQJ�DQG�3RWWHU���������
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:LWK�UHVSHFW�WR�PLJUDWLRQ��RQH�PLJKW�UHDVRQDEO\�H[SHFW�WKDW�FRQWLQXHG�PLJUDWLRQ�LQWR�D�

UHJLRQ�LQFUHDVHV�YDULDWLRQ�LQ�WUDLWV��+RZHYHU��HYHQ�FRQWLQXHG�PLJUDWLRQ�FDQ�EH�VHOHFWLYH��

6HOHFWLYH�PLJUDWLRQ�FDQ�FRQWLQXH�LI�WKH�FRQGLWLRQV�SHUVLVW�WKDW�VHOHFW�IRU�HQWUHSUHQHXULDO�WUDLWV��

%H\RQG�SHUVLVWLQJ�FRQGLWLRQV��UHVHDUFK�RQ�WKH�SV\FKRORJ\�RI�VHOHFWLYH�PLJUDWLRQ�KDV�UHYHDOHG�

WKDW�SHUVRQDOLW\�WUDLWV�SOD\�D�UROH�LQ�GHFLVLRQV�WR�PLJUDWH��+LJK�OHYHOV�RI�RSHQQHVV�DQG�

H[WUDYHUVLRQ��DQG�ORZ�OHYHOV�RI�DJUHHDEOHQHVV�KDYH�EHHQ�DVVRFLDWHG�ZLWK�PLJUDWLRQ��-RNHOD��

�������2QH�H[SODQDWLRQ�IRU�WKH�OLQN�EHWZHHQ�SHUVRQDOLW\�DQG�PLJUDWLRQ�LV�WKDW�LQGLYLGXDOV�

VHOHFWLYHO\�PLJUDWH�WR�SODFHV�WKDW�VDWLVI\�WKHLU�VRFLDO�DQG�SV\FKRORJLFDO�QHHGV��,QGHHG��SHRSOH�

UHSRUW�KLJKHU�ZHOO�EHLQJ�LI�WKHLU�LQGLYLGXDO�SHUVRQDOLW\�LV�FRQJUXHQW�WR�WKH�SHUVRQDOLWLHV�RI�WKH�

SHRSOH�LQ�WKHLU�UHJLRQ��%OHLGRUQ�HW�DO���������)LW�EHWZHHQ�SHUVRQDOLW\�WUDLWV�DQG�FKDUDFWHULVWLFV�

RI�WKH�HQYLURQPHQW�FDQ�WKXV�LQIOXHQFH�PLJUDWLRQ�GHFLVLRQV��,Q�UHODWHG�UHVHDUFK�%D]]L��)LV]EHLQ�

DQG�*HEUHVLODVVH��������VKRZ�WKDW����SHRSOH�PLJUDWLQJ�WR�WKH�:HVWHUQ�IURQWLHU�KDG�PRUH�RIWHQ�

LQIUHTXHQW�QDPHV�VLJQDOLQJ�LQGLYLGXDOLVP�FRPSDUHG�WR�WKRVH�ZKR�VWD\HG�LQ�WKH�(DVW�DQG����

SHRSOH�PLJUDWLQJ�(DVW�IURP�WKH�:HVWHUQ�IURQWLHU�ZHUH�OHVV�LQGLYLGXDOLVWLF��*ROG�UXVK�UHJLRQV�

ZLWK�D�KLJK�SUHYDOHQFH�RI�HQWUHSUHQHXULDO�WUDLWV�DUJXDEO\�DWWUDFWHG�OLNH�PLQGHG�SHRSOH�

VWDELOL]LQJ�DQG�UHLQIRUFLQJ�WKH�H[LVWLQJ�WUDLW�VWUXFWXUH���

5HJDUGLQJ�DFFXOWXUDWLRQ��HYHQ�SHUVRQDOLW\�WUDLWV�VXFK�DV�WKH�%LJ�)LYH�KDYH�D�PDOOHDEOH�

FRPSRQHQW�WKDW�LV�FRQGXFLYH�WR�FKDQJH��-DQJ�HW�DO��������%OHLGRUQ�HW�DO���������7KHRUHWLFDO�

PRGHOV�LQ�SV\FKRORJ\�SUHGLFW�WKDW�DQ�LQGLYLGXDO¶V�WUDLW�VWUXFWXUH�FDQ�EH�LQIOXHQFHG�E\�IRUPDO�

LQVWLWXWLRQV�DV�ZHOO�DV�VRFLDO�QRUPV�DQG�EHKDYLRUDO�WHQGHQFLHV��5HQWIURZ��*RVOLQJ�DQG�3RWWHU�

�������$V�D�UHJLRQDO�DJJUHJDWH��WUDLWV�WKXV�EHKDYH�OLNH�PRGHOLQJ�FOD\�E\�KDYLQJ�D�WHQGHQF\�WR�

SHUVLVW�EXW�DUH�DOVR�VXEMHFW�WR�FKDQJH��

�

���'DWD�DQG�0HWKRGV�

:H�XVH�D�PDQLIROG�RI�YDULDEOHV�LQ�WKH�DQDO\VLV��DV�VXFK��EHORZ�ZH�GHVFULEH�RQO\�EULHIO\�WKHLU�

VRXUFH�DQG�UHIHU�UHDGHUV�WR�WKH�2QOLQH�$SSHQGL[�7DEOH�$��IRU�PRUH�GHWDLOV��7KH�GHVFULSWLYH�

VWDWLVWLFV�DQG�FRUUHODWLRQV�RI�WKH�YDULDEOHV�DUH�SUHVHQWHG�LQ�WKH�2QOLQH�$SSHQGL[�7DEOH�$���

�

�����'HSHQGHQW�YDULDEOHV�

(QWUHSUHQHXUVKLS�DQG�HQWUHSUHQHXUVKLS�FXOWXUH�FR�HYROYH��VR�ZH�UHO\�RQ�HQWUHSUHQHXUVKLS�UDWHV�

DV�WKH�PDQLIHVW�PDWHULDOL]DWLRQ�RI�DQ�HQWUHSUHQHXULDO�FXOWXUH��7KH�PRVW�VXLWDEOH�LQGLFDWRU�IRU�

HQWUHSUHQHXUVKLS�LV�WKH�VWDUWXS�UDWH��ZKLFK�LV�GHILQHG�DV�WKH�QXPEHU�RI�QHZ�EXVLQHVVHV�SHU�

������HPSOR\HG�LQ�HDFK�\HDU��)ULWVFK�DQG�:\UZLFK��������:H�DYHUDJH�WKH�VWDUWXS�UDWH�RYHU�

GHFDGHV�WR�DYRLG�VSXULRXV�IOXFWXDWLRQV��'DWD�RQ�QHZ�EXVLQHVVHV�FRPH�IURP�WKH�SXEOLF�XVH�
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%'6��&HQVXV�%XUHDX�����ဨ�������6WDUWXS�GDWD�IRU�KLVWRULF�HQWUHSUHQHXULDO�DFWLYLW\�DUH�

DYDLODEOH�IURP�WKH�%'6�XQWLO�������ZKLFK�DOORZV�XV�WR�FRPSXWH�WKH�DYHUDJH�VWDUWXS�UDWHV�IRU�

WKH�����V�WR�WKH�����V��)RU�SUHYLRXV�WLPH�SHULRGV��ZH�XVH�VHOI�HPSOR\PHQW�UDWHV�ZKLFK�DUH�

DYDLODEOH�IRU�WKH�\HDUV������������������DQG������IURP�WKH�8�6��&HQVXV��5XJJOHV�HW�DO���������

:H�DOVR�XVH�GDWD�RQ�WKH�TXDOLW\�RI�VWDUWXSV��6WDUWXS�&DUWRJUDSK\�3URMHFW�����ဨ�������

7KLV�GDWD�VHW�FDSWXUHV�WKH�TXDOLW\�RI�VWDUWXSV�EDVHG�RQ�REVHUYDEOH�FKDUDFWHULVWLFV�VXFK�DV�

UHJLVWHULQJ�DV�D�FRUSRUDWLRQ�RU�UHJLVWHULQJ�LQ�'HODZDUH�WR�IDFLOLWDWH�HTXLW\�ILQDQFLQJ��WKH�QDPH�

RI�WKH�ILUP��ZKLFK�FDQ�VLJQDO�LWV�KLJK�WHFK�QDWXUH���DQG�FUHDWLQJ�LQQRYDWLRQV�PHDVXUDEOH�DV�

SDWHQWV��$QGUHZV�HW�DO���������)URP�WKLV�GDWD�VHW��ZH�H[WUDFW�WKH�TXDOLW\�DGMXVWHG�QXPEHU�RI�

VWDUWXSV��5(&3,��DQG�FRPSXWH�WKH�KLJK�TXDOLW\�VWDUWXS�UDWH�DV�WKH�TXDOLW\�DGMXVWHG�QXPEHU�RI�

VWDUWXSV�SHU�RQH�PLOOLRQ�HPSOR\HG�LQ�WKH�SHULRG�IURP������WR�������

%H\RQG�PDQLIHVW�HQWUHSUHQHXULDO�DFWLYLW\��ZH�WU\�WR�PHDVXUH�WKH�PRUH�ODWHQW�

HQWUHSUHQHXULDO�SHUVRQDOLW\�VWUXFWXUH�LQ�FRXQWLHV�IURP�WKH�*3,33������ဨ������E\�PHDQV�RI�D�

UHJLRQDO�SUHYDOHQFH�RI�DQ�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH��+HUH�ZH�IRFXV�RQ�WKH�%LJ�)LYH�

SHUVRQDOLW\�WUDLWV�ZKLFK�DUH�FHQWUDO�WR�WKH�HQWUHSUHQHXULDO�SHUVRQDOLW\�V\VWHP�RI�LQGLYLGXDOV��

7KH\�GLUHFWO\�UHODWH�WR�LQGLYLGXDO�HQWUHSUHQHXULDO�DFWLYLW\��0HWD�DQDO\VHV�DQG�UHYLHZV�

FRQFOXGH�WKDW�LQGLYLGXDO�HQWUHSUHQHXULDO�DFWLYLW\�LV�PRUH�OLNHO\�IRU�SHRSOH�VFRULQJ�KLJK�LQ�

2SHQQHVV��2���&RQVFLHQWLRXVQHVV��&���([WUDYHUVLRQ��(���DQG�ORZ�LQ�$JUHHDEOHQHVV��$��DQG�

1HXURWLFLVP��1���=KDR�	�6HLEHUW�������%UDQGVWlWWHU�������.HUU��.HUU�DQG�:X��������7KH�%LJ�

)LYH�WUDLWV�DOVR�DIIHFW�HQWUHSUHQHXULDO�DFWLYLW\�LQGLUHFWO\�YLD�WKH�FKDQQHO�RI�PRUH�WDVN�VSHFLILF�

WUDLWV�VXFK�DV�ULVN�WROHUDQFH��VHOI�HIILFDF\��DQG�ORFXV�RI�FRQWURO��2EVFKRQND�DQG�6WXHW]HU�

�������$�JURZLQJ�VWUHDP�RI�UHVHDUFK�VXJJHVWV�WKDW�DQ�HQWUHSUHQHXULDO�FRQVWHOODWLRQ�RI�WKH�%LJ�

)LYH�WUDLWV��KLJK�LQ�2��&��(�DQG�ORZ�LQ�$�DQG�1��LV�D�EHWWHU�SUHGLFWRU�RI�HQWUHSUHQHXUVKLS�WKDQ�

WKH�VHSDUDWH�HIIHFWV�RI�WKH�WUDLWV��IRU�DQ�RYHUYLHZ��VHH�2EVFKRQND�DQG�6WXHW]HU���������

5HJLRQDO�DQDO\VHV�KDYH�VKRZQ�WKDW�WKH�LQGLYLGXDO�%LJ�)LYH�WUDLWV�DUH�QRW�HTXDOO\�

GLVWULEXWHG�EXW�FOXVWHUHG�LQ�VSDFH��5HQWIURZ�������$EGHOODRXL�HW�DO���������5HVHDUFK�UHJDUGLQJ�

WKH�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�VKRZV�WKDW�WKH�UHJLRQDO�SURILOH�FRUUHODWHV�ZLWK�UHJLRQDO�

HQWUHSUHQHXUVKLS�UDWHV�LQ�GLIIHUHQW�FRXQWULHV��LQFOXGLQJ�WKH�8�6���8QLWHG�.LQJGRP��DQG�

*HUPDQ\��2EVFKRQND�HW�DO��������6WXHW]HU�HW�DO��������)ULWVFK�HW�DO���������7KH�VSDWLDO�

YDULDWLRQ�RI�WKH�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�FDQ�EH�WUDFHG�EDFN�WR�PDMRU�HYHQWV��VXFK�DV�

WKH�,QGXVWULDO�5HYROXWLRQ�LQ�WKH�FDVH�RI�WKH�8QLWHG�.LQJGRP��6WXHW]HU�HW�DO���������DQG�FLW\�

IRXQGDWLRQV�GXULQJ�5RPDQ�WLPHV�LQ�WKH�FDVH�RI�*HUPDQ\��)ULWVFK�HW�DO���������

'HWDLOHG�LQIRUPDWLRQ�RQ�WKH�FRQVWUXFWLRQ�RI�WKH�*3,33�GDWD�EDVH�LV�SUHVHQWHG�LQ�WKH�

$SSHQGL[�7DEOH�$���,Q�D�QXWVKHOO��WKH�GDWD�DUH�FROOHFWHG�YLD�D�QRQ�FRPPHUFLDO�ZHESDJH�
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RSHUDWLQJ�VLQFH�������:H�UHVWULFW�WKLV�GDWD�VHW�WR�UHVSRQGHQWV�SURYLGLQJ�YDOLG�=,3�FRGHV�

DWWULEXWDEOH�WR�FRXQWLHV��7R�HQVXUH�PHDVXUHPHQW�SUHFLVLRQ��ZH�GURS�FRXQWLHV�ZLWK�IHZHU�WKDQ�

����REVHUYDWLRQV�LQ�WKH�SHUVRQDOLW\�GDWDVHW��$IWHU�WKHVH�GHOHWLRQV��WKH�GDWDVHW�FRQWDLQV�

LQIRUPDWLRQ�IURP�1 ����������UHVSRQGHQWV�LQ�������FRXQWLHV��PHDQ�VDPSOH�VL]H�SHU�FRXQW\� �

��������7KH�%LJ�)LYH�SHUVRQDOLW\�GDWD�ZHUH�FROOHFWHG�XVLQJ�WKH�VWDQGDUG����LWHP�%),�LQYHQWRU\�

�-RKQ�DQG�6ULYDVWDYD��������:H�ILUVW�FRPSXWH�WKH�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�DW�WKH�

LQGLYLGXDO�OHYHO�DQG�WKHQ�WDNH�LWV�DYHUDJH�RYHU�WKH�FRXQWLHV�DV�WKH�GHSHQGHQW�YDULDEOH���

)LJXUH���PDSV�WKH�VSDWLDO�GLVWULEXWLRQ�RI�WKH������VHOI�HPSOR\PHQW�UDWH��WKH�VWDUWXS�

UDWH�LQ�WKH�����V��DQG�WKH�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH���$�YLVXDO�LQVSHFWLRQ�RI�WKH�PDSV�

DQG�WKH�FRUUHODWLRQV�GHSLFWHG�LQ�7DEOH�$���2QOLQH�$SSHQGL[��FRQILUP�WKH�SHUVLVWHQFH�RI�WKH�

UHJLRQDO�GLVWULEXWLRQ�RI�HQWUHSUHQHXUVKLS�RYHU�WLPH��

�

�����,QGHSHQGHQW�YDULDEOHV�

7KH�05'6�SURYLGHV�LQIRUPDWLRQ�RQ�PLQHUDO�GLVFRYHULHV��8�6��*HRORJLFDO�6XUYH\���:H�

UHVWULFW�WKH�GDWD�EDVH�WR�RQO\�WKRVH�GLVFRYHULHV�IRU�ZKLFK�WKH�GLVFRYHU\�\HDU�LV�DYDLODEOH��7R�

GLVFULPLQDWH�EHWZHHQ�PLQRU�DQG�HFRQRPLFDOO\�YLDEOH�GLVFRYHULHV��ZH�IXUWKHU�UHVWULFW�WKH�GDWD�

VHW�WR�JROG�GLVFRYHULHV�FODVVLILHG�DV�µSULPDU\�FRPPRGLWLHV¶�E\�WKH�05'6��:H�DOVR�H[FOXGH�D�

IHZ�GLVFRYHULHV�LQ�WKH�3DFLILF�DQG�0RXQWDLQ�&HQVXV�UHJLRQV�SULRU�WR������IURP�WKH�DQDO\VLV��

EHFDXVH�WKH�GRFXPHQWHG�KLVWRU\�RI�WKHVH�GLVFRYHULHV�LV�YDJXH�DQG�WKH\�GLG�QRW�LQGXFH�D�JROG�

UXVK���:LWK�WKHVH�UHVWULFWLRQV��RXU�GDWDVHW�LQFOXGHV�JROG�GLVFRYHULHV�LQ�����FRXQWLHV�LQ�WKH�

FRQWLJXRXV�8�6��ZLWK�GLVFRYHU\�\HDUV�VWUHWFKLQJ�IURP�WKH���WK�LQWR�WKH���VW�FHQWXU\���

%DVHG�RQ�WKH�\HDU�DQG�ORFDWLRQ�RI�WKH�JROG�GLVFRYHULHV��ZH�FDWHJRUL]H�JROG�GLVFRYHULHV�

RQ�WKH�EDVLV�RI�ZKHWKHU�WKH\�DUH�SDUW�RI�WKH�JROG�UXVK�RU�QRW��:H�GHILQH�FRXQWLHV�DV�JROG�UXVK�

FRXQWLHV�LI�WKH\�KDG�D�JROG�GLVFRYHU\�EHWZHHQ������DQG������LQ�WKH�3DFLILF�RU�0RXQWDLQ�

&HQVXV�GLYLVLRQV��:H�DOVR�LQFOXGH�WKH�IHZ�FRXQWLHV�ZLWK�GLVFRYHULHV�GXULQJ�WKDW�WLPH�SHULRG�LQ�

VRPH�VWDWHV�LQ�WKH�0LGZHVW�&HQVXV�UHJLRQ��ZKLFK�ZHUH�VSDUVHO\�SRSXODWHG�LQ�������0LFKLJDQ��

0LQQHVRWD��6RXWK�'DNRWD��DQG�:LVFRQVLQ���:H�UHIHU�WR�WKLV�VSDWLDO�GHILQLWLRQ�KHQFHIRUWK�DV�WKH�

West��:H�GHILQH�DV�D�FRPSDULVRQ�JURXS�FRXQWLHV�WKDW�KDG�D�JROG�GLVFRYHU\�LQ�WKH�:HVW�DIWHU�

�����RU�LQ�WKH�(DVW�DW�DQ\�SRLQW�LQ�WLPH��%DVHG�RQ�WKHVH�GHILQLWLRQV��WKHUH�DUH�����JROG�UXVK�

FRXQWLHV��WUHDWHG�JURXS�������JROG�PLQLQJ�FRXQWLHV��FRPSDULVRQ�JURXS���DQG�������FRXQWLHV�

ZLWKRXW�JROG�GLVFRYHULHV�LQ�RXU�GDWDVHW��)LJXUH���PDSV�WKH�UHJLRQDO�GLVWULEXWLRQ�RI�WKH�JROG�

������������������������������������������������������������
ϱ�&ŝŐƵƌĞ��ϭ�ŝŶ�ƚŚĞ�KŶůŝŶĞ��ƉƉĞŶĚŝǆ�ŵĂƉƐ�ƚŚĞ�ĚŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�Ăůů�ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ�ƌĂƚĞƐ�ŽǀĞƌ�ƚŝŵĞ͘�
ϲ��Ŷ�ĂĚĚŝƚŝŽŶĂů�ƌĞĂƐŽŶ�ĨŽƌ�ƚŚŝƐ�ĞǆĐůƵƐŝŽŶ�ŝƐ�ƚŚĞ�ĂďƐĞŶĐĞ�ŽĨ��ĞŶƐƵƐ�ĚĂƚĂ�ŽŶ�ƚŚĞ�ŝŶŚĂďŝƚĂŶƚƐ�ŽĨ�ƚŚĞ�tĞƐƚ�ƉƌŝŽƌ�ƚŽ�
ϭϴϰϴ͘�
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UXVK�DQG�JROG�PLQLQJ�FRXQWLHV��7KHVH�PDSV�FRQILUP�WKDW�WKHUH�DUH�PDQ\�JROG�UXVK�FRXQWLHV�LQ�

&DOLIRUQLD��1HYDGD��DQG�&RORUDGR��*ROG�PLQLQJ�FRXQWLHV�DUH�VFDWWHUHG�LQ�WKH�:HVW�DQG�

FOXVWHUHG�DURXQG�WKH�$SSDODFKLDQV�LQ�WKH�(DVW�� �

�

�����*HRJUDSKLF�FRQWURO�YDULDEOHV�

:H�XVH�D�QXPEHU�RI�FRQWURO�YDULDEOHV�WR�DFFRXQW�IRU�RWKHU�LQIOXHQFHV�RQ�WKH�VSDWLDO�

GLVWULEXWLRQ�RI�HQWUHSUHQHXUVKLS��FXOWXUH���7KH�ILUVW�VHW�RI�FRQWUROV�LQFOXGHV�H[RJHQRXV�

IHDWXUHV��%HVLGH�JROG��RWKHU�UHVRXUFHV��VXFK�DV�FRDO�DQG�LURQ��7DUU�DQG�0F&XUU\��������DV�ZHOO�

DV�SHWUROHXP��/XMDOD��.HWLO�DQG�7KLHPH�������ZHUH�KLJKO\�UHOHYDQW�IRU�WKH�HFRQRPLF�

GHYHORSPHQW�LQ�WKH�8�6��7KHUHIRUH��ZH�XVH�GXPP\�YDULDEOHV�LQGLFDWLQJ�ZKHWKHU�D�FRXQW\�KDG�

DW�OHDVW�RQH�LURQ�ILHOG��FRDO�ILHOG��DQG�SHWUROHXP�ILHOG��:H�H[SHFW�WKHVH�YDULDEOHV�WR�EH�

QHJDWLYHO\�UHODWHG�WR�HQWUHSUHQHXUVKLS�DQG�FXOWXUH�EHFDXVH�WKHVH�UHVRXUFHV�ZHUH�FRQQHFWHG�WR�

ODUJH�VFDOH�LQGXVWULHV��*ODHVHU��.HUU�DQG�.HUU�������6WXHW]HU�HW�DO����������

0DUNHW�DFFHVV�SOD\V�DQ�LPSRUWDQW�UROH�IRU�UHJLRQDO�HFRQRPLF�GHYHORSPHQW��HVSHFLDOO\�

LQ�WKH���WK�FHQWXU\�8�6���$WDFN�HW�DO���������7R�FDSWXUH�PDUNHW�DFFHVV��ZH�LQFOXGH�GXPPLHV�

LQGLFDWLQJ�FRDVWDO�FRXQWLHV��12$$��������DFFHVV�WR�SRUWDJH�VLWHV��%OHDNOH\�DQG�/LQ��������

DQG�DFFHVV�WR�UDLOURDGV�LQ�������%D]]L��)LV]EHLQ�DQG�*HEUHVLODVVH��������:H�IXUWKHU�FRQWURO�

IRU�D�FRXQW\¶V�GLVWDQFH�WR�PDMRU�ODNHV��ULYHUV��DQG�LWV�VWDWH�FDSLWDO��0DQVRQ�HW�DO���������

3ULRU�WR�LQGXVWULDOL]DWLRQ��UHJLRQDO�ZHDOWK�GHSHQGHG�RQ�DJUDULDQ�SURGXFWLYLW\��&RPEHV�

HW�DO���������:H�XVH�SRWHQWLDO�DJULFXOWXUDO�\LHOGV�EDVHG�RQ�FOLPDWH�DQG�ZDWHU�VXSSO\�WR�FDSWXUH�

DJUDULDQ�SURGXFWLYLW\��,,$6$�DQG�)$2��������:H�DGGLWLRQDOO\�XVH�FRXQW\¶V�HOHYDWLRQ�PHDQ�

DQG�VWDQGDUG�GHYLDWLRQ�WR�FDSWXUH�WRSRORJLFDO�UHVWULFWLRQV�RQ�DJULFXOWXUH��

:KDW�WRGD\�FRQVWLWXWHV�WKH�FRQWLJXRXV�8�6��ZDV�FRQWUROOHG�E\�GLIIHUHQW�FRORQLDO�

SRZHUV�IURP�WKH���WK�FHQWXU\�XQWLO�WKH�PLG���WK�FHQWXU\��%HVLGHV�WKH�%ULWLVK��WKH�6SDQLVK�

(PSLUH�WHPSRUDULO\�FRQWUROOHG�)ORULGD�DQG�WKH�VRXWKZHVW�IURP�&DOLIRUQLD�WR�7H[DV��1HZ�

)UDQFH�VWUHWFKHG�IURP�WKH�QRUWKHDVW�RYHU�WKH�*UHDW�/DNHV�DORQJ�WKH�0LVVLVVLSSL�WR�/RXLVLDQD��

$OWKRXJK�WKHVH�UHJLRQV�ZHUH�WKLQO\�SRSXODWHG�E\�QRQ�QDWLYHV�FRPSDUHG�WR�WKH����%ULWLVK�

FRORQLHV��LW�LV�SRVVLEOH�WKDW�LQIRUPDO�LQVWLWXWLRQV�VSDZQHG�E\�WKHVH�FRORQLDO�SRZHUV�KDYH�

HQGXUHG��=HOLQVN\��������:H�FDSWXUH�WKH�6SDQLVK�LQIOXHQFH�ZLWK�WKH�VKDUH�RI�WKH�SRSXODWLRQ�

KDYLQJ�+LVSDQLF�WLHV�IRU�WKH�SHULRG�EHWZHHQ������DQG�������$�VLPLODU�FRQWURO�XVLQJ�KLVWRULF�

FHQVXV�GDWD�LV�QRW�DYDLODEOH�IRU�)UHQFK�LQIOXHQFH��:H�LQVWHDG�XVH�WKH�VKDUH�RI�WKH�UHJLRQDO�
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SRSXODWLRQ�VSHDNLQJ�)UHQFK��LQFO��3DWRLV�DQG�&DMXQ��DQG�)UHQFK�&UHROH�LQ�������$PHULFDQ�

&RPPXQLW\�6XUYH\����������

:H�ODFN�GLUHFW�FRQWUROV�IRU�WKH�KLVWRULFDO�SUHVHQFH�RI�1DWLYH�$PHULFDQV��ZKR�HLWKHU�

GLHG�RI�LPSRUWHG�GLVHDVHV��ZHUH�GHFLPDWHG�UDSLGO\�DIWHU�WKH�DUULYDO�RI�WKH�FRORQLVWV�RU�ZKLFK�

ZHUH�IRUFHG�WR�VHWWOH�LQ�UHVHUYDWLRQV�EHFDXVH�WKH�VHWWOHPHQW�RI�WKH�8�6��KDG�VXEVWDQWLDO�

HOHPHQWV�RI�FRQTXHVW�DQG�GLVSODFHPHQW��3ULRU�WR�FRORQLVW¶V�DUULYDO��WKH�1DWLYH�$PHULFDQ�

SRSXODWLRQ�GHQVLW\�ZDV�DUJXDEO\�UHODWHG�WR�WKH�VDPH�JHRJUDSKLF�FRQWUROV�VXFK�DV�SRWHQWLDO�

DJULFXOWXUDO�\LHOG��SUR[LPLW\�WR�ODNHV�DQG�ULYHUV��DV�ZHOO�DV�HOHYDWLRQ��ZKLFK�ZH�DOUHDG\�XVH��

+RZHYHU��ZH�FDSWXUH�WKH�SUHVHQW�GD\�GLVWULEXWLRQ�RI�1DWLYH�$PHULFDQV�E\�XVLQJ�LWV�SRSXODWLRQ�

VKDUH�LQ�WKH�FRXQWLHV�DV�GHVFULEHG�EHORZ�LQ�6HFWLRQ������)LQDOO\��ZH�LQFOXGH�FRXQWLHV¶�ODWLWXGH�

DQG�ORQJLWXGH�DV�FRPSOHWHO\�H[RJHQRXV�FRQWUROV�IRU�UHJLRQDO�GLIIHUHQFHV��

�

�����6RFLR�HFRQRPLF�FRQWURO�YDULDEOHV�

:KLOH�WKH�DERYH�GHVFULEHG�JHRJUDSKLF�FRQWUROV�DUH�PDLQO\�H[RJHQRXV�LQ�QDWXUH��ZH�DOVR�

HPSOR\�HQGRJHQRXV�VRFLR�HFRQRPLF�FRQWURO�YDULDEOHV�PHDVXULQJ�WKH�LQGXVWULDO�VWUXFWXUH��

XQHPSOR\PHQW�DQG�WKH�UDFLDO�FRPSRVLWLRQ�RI�WKH�SRSXODWLRQ��2XU�DLP�LV�WR�KDYH�D�VLPLODU�VHW�

RI�FRQWURO�YDULDEOHV�WKURXJKRXW�WKH�GHFDGHV��7KH�LQGXVWULDO�VWUXFWXUH�LV�PHDVXUHG�ZLWK�WKH�

HPSOR\PHQW�VKDUH�LQ�FRQVWUXFWLRQ�DQG�PDQXIDFWXULQJ��VHUYLFHV��DQG�JRYHUQPHQW�ZLWK�WKH�

HPSOR\PHQW�VKDUH�LQ�DJULFXOWXUH�VHUYLQJ�DV�WKH�UHIHUHQFH�FDWHJRU\�LQ�WKH�UHJUHVVLRQV��5XJJOHV�

HW�DO��������%XUHDX�RI�(FRQRPLF�$QDO\VLV�������������7KH�LQGXVWULDO�VWUXFWXUH�LV�LQFOXGHG�DV�

D�FRQWURO�EHFDXVH�RI�GLIIHULQJ�FRVWV�DQG�RSSRUWXQLWLHV�RI�HQWUHSUHQHXUVKLS�LQ�GLIIHUHQW�VHFWRUV�

�*ODHVHU�DQG�.HUU���������

8QHPSOR\PHQW�LV�PHDVXUHG�ZLWK�WKH�QXPEHU�RI�XQHPSOR\HG�DV�WKH�SHUFHQWDJH�RI�WKH�

ODERUIRUFH�IURP������RQZDUGV��%XUHDX�RI�/DERU�6WDWLVWLFV�����ဨ�������&RXQW\�OHYHO�GDWD�RQ�

XQHPSOR\PHQW�DUH�QRW�XQLIRUPO\�DYDLODEOH�IRU�WKH������WR������WLPH�SHULRG��$V�D�VXEVWLWXWH��

ZH�WXUQ�WR�WKH�ODERUIRUFH�SDUWLFLSDWLRQ�UDWH�RI�WKH�SRSXODWLRQ�DJHG����\HDUV�RU�ROGHU�IRU�WKLV�

SHULRG��5XJJOHV�HW�DO���������8QHPSOR\PHQW�PLJKW�EH�SRVLWLYHO\�OLQNHG�WR�HQWUHSUHQHXUVKLS�

EHFDXVH�LW�ORZHUV�WKH�RSSRUWXQLW\�FRVWV�RI�VWDUWLQJ�XS��.RHOOLQJHU�DQG�7KXULN��������

7KH�UDFLDO�FRPSRVLWLRQ�RI�WKH�SRSXODWLRQ�LV�PHDVXUHG�ZLWK�WKH�SRSXODWLRQ�VKDUH�RI�

&DXFDVLDQV��%ODFN�$PHULFDQV��1DWLYH�$PHULFDQV��DQG�$VLDQ�$PHULFDQV�DQG�3DFLILF�,VODQGHUV�

�KHUHDIWHU�UHIHUUHG�WR�DV�$VLDQ�$PHULFDQV���&HQVXV�RI�3RSXODWLRQ������������������+DLQHV�

������5XJJOHV�HW�DO���������:H�LQFOXGH�WKLV�FRQWURO�EHFDXVH�PLQRULW\�JURXSV�PLJKW�EH�

������������������������������������������������������������
ϳ�tĞ�ĚŽ�ŶŽƚ�ĐŽŶƐŝĚĞƌ�ƚŚĞ�ŵŝŶŽƌ�ĐŽůŽŶŝĂů�ƉŽǁĞƌƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͕�^ǁĞĚĞŶ͕�ĂŶĚ�ZƵƐƐŝĂ͕�ǁŚŝĐŚ�ĂůƐŽ�ŚĂĚ�
ƐŽŵĞ�ƉƌĞƐĞŶĐĞ�ŝŶ�ƚŚĞ�ĐŽŶƚŝŐƵŽƵƐ�h͘^͕͘�ďĞĐĂƵƐĞ�ƚŚĞŝƌ�ŝŵƉĂĐƚ�ǁĂƐ�ƌĂƚŚĞƌ�ůŝŵŝƚĞĚ�Žƌ�ƚŚĞŝƌ�ĐŽůŽŶŝĞƐ�ƐŚŽƌƚͲůŝǀĞĚ͘�
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GLVFULPLQDWHG�DJDLQVW�LQ�WKH�ODERU�PDUNHW�DQG�SXVKHG�LQWR�HQWUHSUHQHXUVKLS�WR�HDUQ�D�OLYLQJ�

�:DOGLQJHU��$OGULFK�DQG�:DUG���������

/DVWO\��ZH�FRQWURO�IRU�SRSXODWLRQ�GHQVLW\�DV�D�FDWFK�DOO�YDULDEOH�IRU�GLIIHUHQW�UHJLRQDO�

FKDUDFWHULVWLFV�VXFK�DV�ODQG�SUL]HV�DQG�NQRZOHGJH�JHQHUDWLRQ��0DQVRQ�HW�DO���������

�

���5HJUHVVLRQ�5HVXOWV�

����5HJUHVVLRQ�PRGHO�

:H�WHVW�WKH�K\SRWKHVLV�WKDW�JROG�UXVK�FRXQWLHV�KDYH�KLJKHU�HQWUHSUHQHXUVKLS�UDWHV�DQG�D�

VWURQJHU�HQWUHSUHQHXUVKLS�FXOWXUH�E\�FRPSDULQJ�FRXQWLHV�WKDW�H[SHULHQFH�D�JROG�UXVK�ZLWK�JROG�

PLQLQJ�FRXQWLHV�DV�ZHOO�DV�DOO�RWKHU�FRXQWLHV��2XU�EDVHOLQH�HTXDWLRQ�LV��

௖ܻ ൌ ߙ ൅ ߚ ή ݄ݏݑݎ�݈݀݋݃ ൅ ߛ ή ݃݊݅݊݅݉�݈݀݋݃ ൅ ߜ ή ܺ௖ ൅ ௌߠ ൅ �௖ߝ

ZKHUH� ௖ܻ�DUH�VHYHUDO�HQWUHSUHQHXUVKLS�LQGLFDWRUV�VXFK�DV�VWDUW�XS�UDWHV�DQG�WKH�HQWUHSUHQHXULDO�

SHUVRQDOLW\�SURILOH��7KH�GXPP\�YDULDEOH�gold rush�LV�RXU�YDULDEOH�RI�LQWHUHVW�DQG�LQGLFDWHV�

ZKHWKHU�D�FRXQW\�H[SHULHQFHG�D�JROG�UXVK�EHWZHHQ������DQG������LQ�WKH�:HVW��7KH�GXPP\�

YDULDEOH�gold mining�WDNHV�WKH�YDOXH�RI�RQH�LI�WKH�FRXQW\�UHSRUWHG�D��D�JROG�GLVFRYHU\�LQ�WKH�

:HVW�LQ������RU�DIWHU��RU�E��D�JROG�GLVFRYHU\�LQ�WKH�(DVW�DW�DQ\�SRLQW�LQ�WLPH��2XU�HPSLULFDO�

VWUDWHJ\�UHOLHV�RQ�FRPSDULQJ�JROG�UXVK�WR�JROG�PLQLQJ�FRXQWLHV�EHFDXVH�ZH�H[SHFW�WKH�JROG�

UXVK�GXPP\�WR�EH�D�VLJQLILFDQW�SUHGLFWRU�RI�HQWUHSUHQHXUVKLS�ZKLOH�WKH�JROG�PLQLQJ�GXPP\�

VKRXOG�QRW�EH��ܺ௖�UHSUHVHQWV�D�YHFWRU�RI�FRQWURO�YDULDEOHV�DW�WKH�FRXQW\�OHYHO�DQGߠ�ௌ�DUH�VWDWH�

IL[HG�HIIHFWV��:H�XVH�UREXVW�VWDQGDUG�HUURUV�DQG�FOXVWHU�WKH�HUURU�WHUPߝ�௖�DW�WKH�VWDWH�OHYHO��

�

����5HVXOWV�UHJDUGLQJ�HQWUHSUHQHXUVKLS�UDWHV�

� 2XU�EDVLF�VHW�RI�UHJUHVVLRQV�DUH�GLVSOD\HG�LQ�7DEOH���ZLWK�WKH�KLVWRULFDO�VHOI�

HPSOR\PHQW�UDWHV�IURP������������WKH�VWDUWXS�UDWHV�IRU�WKH�GHFDGHV�VWDUWLQJ�IURP�WKH�����V�WR�

����V��DQG�WKH�UHJLRQDO�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�DV�WKH�GHSHQGHQW�YDULDEOHV��,Q�

3DQHO�$�ZH�HVWLPDWH�D�PRGHO�ZLWK�RQO\�VWDWH�IL[HG�HIIHFWV�DV�FRQWURO�YDULDEOHV�ZKLOH�LQ�3DQHO�

%�ZH�DGG�JHRJUDSKLF�FRQWUROV��3DQHO�&�DGGLWLRQDOO\�WDNHV�VRFLR�HFRQRPLF�FRQWUROV�LQWR�

DFFRXQW��7KH�IXOO�UHJUHVVLRQ�UHVXOWV�RI�3DQHO�&�DUH�GHSLFWHG�LQ�WKH�2QOLQH�$SSHQGL[�7DEOH�$���

:H�ILQG�WKDW�FRXQWLHV�ZLWK�D�JROG�UXVK�HQMR\HG�KLJKHU�HQWUHSUHQHXUVKLS�UDWHV��ZKHUHDV�

FRXQWLHV�ZLWK�JROG�PLQLQJ�GLG�QRW��7KH�RQO\�H[FHSWLRQ�LV�LQ�0RGHO���RI�3DQHOV�%�DQG�&�ZLWK�

WKH������VHOI�HPSOR\PHQW�UDWH��ZKHUH�WKH�JROG�UXVK�GRHV�QRW�FRQVLVWHQWO\�SUHGLFW�VHOI�

HPSOR\PHQW��+RZHYHU��ZH�QRWH�WKDW������ZDV�LQ�WKH�PLGVW�RI�WKH�*UHDW�'HSUHVVLRQ��ZKLFK�

FDQ�EH�UHJDUGHG�DV�D�WHPSRUDU\�VWUXFWXUDO�EUHDN�LQ�8�6��HFRQRPLF�KLVWRU\��DIIHFWLQJ�ULVN�WDNLQJ�

DQG�DYDLODELOLW\�RI�FUHGLW��&DORPLULV�������&RJOH\�DQG�6DUJHQW��������ZKLFK�DUH�WZR�PDMRU�
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GHWHUPLQDQWV�RI�HQWUHSUHQHXULDO�DFWLYLW\��3DQHO�%�DGGLWLRQDOO\�VKRZV�WKH�UHVXOWV�RI�D�:DOG�WHVW�

GLUHFWO\�FRPSDULQJ�WKH�VL]H�RI�WKH�FRHIILFLHQW�RI�WKH�JROG�UXVK�GXPP\�DQG�WKH�JROG�PLQLQJ�

GXPP\��7KLV�RQH�VLGHG�WHVW�FRQILUPV�RXU�H[SHFWDWLRQ�WKDW�JROG�UXVK�FRXQWLHV�KDYH�KLJKHU�

HQWUHSUHQHXUVKLS�UDWHV�WKDQ�JROG�PLQLQJ�FRXQWLHV��,Q�RUGHU�WR�FRPSXWH�HIIHFW�VL]HV��ZH�XWLOL]H�

WKH�3DQHO�%�UHVXOWV��,Q�WKLV�VHWWLQJ�WKH�JROG�UXVK�LQFUHDVHG�WKH������VHOI�HPSOR\PHQW�UDWH�E\�

������SHUFHQWDJH�SRLQWV�DQG�WKH������VHOI�HPSOR\PHQW�UDWH�E\�������SHUFHQWDJH�SRLQWV��ZKLFK�

WUDQVODWHV�LQWR�����DQG�����RI�WKH�UHVSHFWLYH�VWDQGDUG�GHYLDWLRQV��:KHQ�ORRNLQJ�DW�WKH�PRUH�

UHFHQW�VWDUWXS�UDWHV�DQG�WKH�UHJLRQDO�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH��ZH�ILQG�UHODWLYHO\�

VWDEOH�HIIHFW�VL]HV�RI�WKH�JROG�UXVK�GXPP\�DW�DURXQG�����RI�WKH�VWDQGDUG�GHYLDWLRQV��

>,QVHUW�7DEOH���DERXW�KHUH@�

�

����5HVXOWV�UHJDUGLQJ�KLJK�TXDOLW\�HQWUHSUHQHXUVKLS�

,Q�WKLV�VHFWLRQ��ZH�ORRN�DW�FRQWHPSRUDU\�KLJK�TXDOLW\�HQWUHSUHQHXUVKLS�UDWKHU�WKDQ�WKH�TXDQWLW\�

RI�HQWUHSUHQHXUVKLS��*X]PDQ�DQG�6WHUQ��������)LJXUH���VKRZV�WKDW�JROG�UXVK�FRXQWLHV�DUH�

ORFDWHG�QHDU�FOXVWHUV�RI�KLJK�TXDOLW\�VWDUWXSV�VXFK�DV�6LOLFRQ�9DOOH\��:H�XVH�WKH�TXDOLW\�

DGMXVWHG�QXPEHU�RI�VWDUWXSV�SHU�RQH�PLOOLRQ�HPSOR\HG�DV�WKH�GHSHQGHQW�YDULDEOH�LQ�WKH�

DQDO\VLV�SUHVHQWHG�LQ�7DEOH�����7KH�UHVXOWV�FOHDUO\�VKRZ�WKDW�WKH�JROG�UXVK�GRHV�QRW�GLUHFWO\�

SUHGLFW�FRQWHPSRUDU\�KLJK�TXDOLW\�HQWUHSUHQHXUVKLS��,QWHUHVWLQJO\��YHU\�IHZ�FRQWURO�YDULDEOHV�

DUH�UHODWHG�WR�KLJK�TXDOLW\�HQWUHSUHQHXUVKLS��ZKLFK�VXJJHVWV�WKDW�WKH�ULVH�RI�FOXVWHUV��OLNH�

6LOLFRQ�9DOOH\�LQ�WKH�8�6��FDQQRW�EH�H[SODLQHG�E\�D�VHW�RI�YDULDEOHV�IRU�HYHU\GD\�

HQWUHSUHQHXUVKLS�EXW�DUH�UDWKHU�H[FHSWLRQDO�GHYHORSPHQWV��7KH�HPHUJHQFH�RI�FOXVWHUV�LQ�WKH�

8�6��ZDV�RIWHQ�DLGHG�E\�PLOLWDU\�VSHQGLQJ�RQ�QHZ�WHFKQRORJLHV�ZLWK�UHVHDUFK�XQLYHUVLWLHV�

SOD\LQJ�DQ�LPSRUWDQW�UROH��6D[HQLDQ��������6XFK�UHVHDUFK�LQVWLWXWHV�PD\�RIIHU�LQGLUHFW�OLQNV�

EHWZHHQ�WKH�JROG�UXVK�DQG�HQWUHSUHQHXUVKLS��FXOWXUH���)RU�H[DPSOH��6WDQIRUG�8QLYHUVLW\�ZDV�

IRXQGHG�E\�/HODQG�6WDQIRUG�±�DQ�$UJRQDXW��VXFFHVVIXO�EXVLQHVVPDQ�DQG�SROLWLFLDQ��7KHVH�

LQGLUHFW�OLQNV�DUH�QRW�FDSWXUHG�E\�RXU�HFRQRPHWULF�DSSURDFK��

>,QVHUW�7DEOH���DERXW�KHUH@�

�

����5REXVWQHVV�FKHFNV�

2XU�ILQGLQJV�DUH�UREXVW�WR�DOWHUQDWLYH�VSHFLILFDWLRQV�RI�WKH�FRQWURO�JURXS��ZKLFK�FRQVLVWHG�RI�

FRXQWLHV�ZLWK�JROG�GLVFRYHULHV�LQ�WKH�:HVW�DIWHU������DQG�D�JROG�GLVFRYHU\�LQ�WKH�HDVWHUQ�SDUW�

RI�WKH�8�6��DW�DQ\�SRLQW�LQ�WLPH��0DQ\�FRXQWLHV�LQ�WKLV�FRQWURO�JURXS�DUH�ORFDWHG�LQ�WKH�

������������������������������������������������������������
ϴ�DŽĚĞůƐ�ĚŝƐƉůĂǇŝŶŐ�ƚŚĞ�ĐŽŶƚƌŽůƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�KŶůŝŶĞ��ƉƉĞŶĚŝǆ�dĂďůĞ��ϰ͘�
ϵ�dŚĞ�'ŝŶŝ�ĐŽĞĨĨŝĐŝĞŶƚ�ŽĨ�ƚŚĞ�ƋƵĂůŝƚǇͲĂĚũƵƐƚĞĚ�ŶƵŵďĞƌ�ŽĨ�ƐƚĂƌƚƵƉƐ�ŽǀĞƌ�ƚŚĞ�ƉĞƌŝŽĚ�ĨƌŽŵ�ϮϬϭϬ�ƚŽ�ϮϬϭϲ�ŝƐ�Ϭ͘ϵϰ͘�
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$SSDODFKLDQV�ZKHUH�JROG�ZDV�GLVFRYHUHG�LQ�WKH�ILUVW�KDOI�RI�WKH���WK�FHQWXU\�DQG�LQLWLDWHG�D�

JROG�UXVK�WR�WKHVH�UHJLRQV��+RZHYHU��DV�WKHVH�UHJLRQV�ZHUH�DOUHDG\�VHWWOHG��ZH�GR�QRW�H[SHFW�

WKDW�WKH�LQIOX[�RI�JROG�PLQHUV�OHG�WR�D�JHQHWLF�IRXQGHU�HIIHFW��WKH�IRUPDWLRQ�RI�DQ�

HQWUHSUHQHXULDO�FXOWXUH��QRU�WKH�FUHDWLRQ�RI�HQWUHSUHQHXUVKLS�IULHQGO\�IRUPDO�LQVWLWXWLRQV��2QH�

PLJKW�DUJXH�WKDW�WKH�$SSDODFKLDQV�GR�QRW�PDNH�D�VXLWDEOH�FRQWURO�JURXS�WR�WKH�JROG�UXVK�

FRXQWLHV�GXH�WR�WKHLU�XQGHUGHYHORSHG�QDWXUH��7KXV��DV�D�UREXVWQHVV�FKHFN��ZH�UHVWULFW�RXU�

FRQWURO�JURXS�WR�QRQ�$SSDODFKLDQ�JROG�PLQLQJ�FRXQWLHV��7DEOH����3DQHO�$��UHSHDWV�WKH�PDLQ�

DQDO\VLV�IRU�WKH�HQWUHSUHQHXUVKLS�LQGLFDWRUV�XVHG�EHIRUH��2XU�UHVXOWV�UHPDLQ�XQFKDQJHG�±�WKH�

JROG�UXVK�GXPP\�VWLOO�SUHGLFWV�WKH�HQWUHSUHQHXUVKLS�LQGLFDWRUV�ZKLOH�WKH�JROG�PLQLQJ�GXPP\�

GRHV�QRW��$�:DOG�WHVW�DOVR�FRQILUPV�WKDW�JROG�UXVK�FRXQWLHV�KDYH�KLJKHU�HQWUHSUHQHXUVKLS�UDWHV�

WKDQ�JROG�PLQLQJ�FRXQWLHV��$GGLWLRQDOO\��ZH�FRQVWUXFW�DQRWKHU�FRQWURO�JURXS�EDVHG�RQ�WKH�

FRXQW\�LQFRUSRUDWLRQ�GDWHV�IURP�WKH�$WODV�RI�+LVWRULFDO�&RXQW\�%RXQGDULHV���������7KH�PDLQ�

LGHD�EHKLQG�WKLV�UREXVWQHVV�FKHFN�LV�WR�FRQVWUXFW�D�FRPSDULVRQ�JURXS�RI�FRXQWLHV�WKDW�ZHUH�

LQFRUSRUDWHG�GXULQJ�WKH�VDPH�WLPH�SHULRG�IURP������WR������DV�ZDV�XVHG�WR�GHILQH�WKH�JROG�

UXVK�FRXQWLHV��$QRWKHU�YHUVLRQ�RI�WKLV�WHVW�XVHV�WKH�LQLWLDO�ODQG�RUJDQL]DWLRQ�GDWH�RI�WKH�

FRXQWLHV�WR�FRQVWUXFW�WKH�FRPSDULVRQ�JURXS�RI�FRXQWLHV�WKDW�ZHUH�RUJDQL]HG�GXULQJ�WKH�JROG�

UXVK�SHULRG�IURP������WR�������2XU�UHVXOWV�LQ�3DQHOV�%�DQG�&�LQ�7DEOH���ODUJHO\�VKRZV�WKH�

JROG�UXVK�FRXQWLHV�VWLOO�HQMR\�KLJKHU�HQWUHSUHQHXUVKLS�UDWHV�FRPSDUHG�WR�WKH�FRQWURO�JURXSV����

>,QVHUW�7DEOH���DERXW�KHUH@�

�

� 7KH�VHFRQG�VHW�RI�UREXVWQHVV�FKHFNV�GHDOV�ZLWK�DOWHUQDWLYH�VSHFLILFDWLRQV�RI�WKH�

WUHDWPHQW�JURXS�E\�H[SORULQJ�WKH�HIIHFWV�RI�SUHFLRXV�PHWDOV�RWKHU�WKDQ�JROG��(VSHFLDOO\�LQ�

$UL]RQD��&RORUDGR��DQG�1HYDGD�D�VLOYHU�ERRP�RFFXUUHG�DW�URXJKO\�WKH�VDPH�WLPH�DV�WKH�JROG�

UXVK��8QVXFFHVVIXO�JROG�GLJJHUV�RIWHQ�OHIW�WKHLU�JROG�FODLPV�WR�GLJ�IRU�VLOYHU��$V�WKH�VLOYHU�

ERRP�RFFXUUHG�DW�URXJKO\�WKH�VDPH�WLPH��LQYROYHG�SDUWO\�WKH�VDPH�SHRSOH�DQG�VHW�LQ�PRWLRQ�

WKH�VDPH�SURFHVVHV��ZH�H[SHFW�D�VLOYHU�UXVK�GXPP\�WR�SRVLWLYHO\�SUHGLFW�HQWUHSUHQHXUVKLS�

UDWHV�±�DOEHLW�WR�D�VRPHZKDW�VPDOOHU�GHJUHH�EHFDXVH�WKH�VLOYHU�UXVK�GLG�QRW�KDYH�TXLWH�WKH�VDPH�

PDJQLWXGH�DV�WKH�JROG�UXVK��7R�WHVW�WKLV�K\SRWKHVHV��ZH�FRPSXWH�D�VLOYHU�UXVK�GXPP\�WDNLQJ�

WKH�YDOXH�RI�RQH�LQ�FDVH�RI�D�VLOYHU�GLVFRYHU\�LQ�WKH�SHULRG�EHWZHHQ������DQG������LQ�WKH�

:HVW��$FFRUGLQJO\��ZH�DOVR�UHFRQVWUXFW�D�VLOYHU�PLQLQJ�GXPP\�IRU�VLOYHU�GLVFRYHULHV�ODWHU�LQ�

WKH�:HVW�RU�DW�DQ\�SRLQW�LQ�WLPH�LQ�WKH�(DVW��7KH�UHVXOWV�GHSLFWHG�LQ�7DEOH���3DQHO�$�DQG�VKRZ�

WKDW�WKH�VLOYHU�UXVK�RIWHQ�SUHGLFWV�WKH�HQWUHSUHQHXUVKLS�LQGLFDWRUV��$V�H[SHFWHG��WKH�SRLQW�

������������������������������������������������������������
ϭϬ�DŽĚĞůƐ�ĚŝƐƉůĂǇŝŶŐ�ƚŚĞ�ĐŽŶƚƌŽůƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�KŶůŝŶĞ��ƉƉĞŶĚŝǆ�dĂďůĞ��ϱͲ�ϳ͘�
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HVWLPDWHV�DUH�D�ELW�ORZHU�FRPSDUHG�WR�WKH�JROG�UXVK�GXPP\�DQG�LQ�VRPH�PRGHOV�WKH�VLOYHU�

UXVK�FRXQWLHV�GR�QRW�HQMR\�KLJKHU�HQWUHSUHQHXUVKLS�UDWHV�FRPSDUHG�WR�VLOYHU�PLQLQJ�FRXQWLHV��

:H�DOVR�ORRN�DW�DQRWKHU�PHWDO�EHVLGHV�JROG�DQG�VLOYHU��,URQ�SOD\HG�D�YLWDO�UROH�LQ�WKH�

LQGXVWULDOL]DWLRQ�RI�WKH�HFRQRP\��EXW�KLVWRULFDO�DFFRXQWV�GR�QRW�PHQWLRQ�DQ�LURQ�UXVK��:H�

H[SORLW�WKLV�E\�H[DPLQLQJ�WKH�HIIHFW�RI�LURQ�GLVFRYHULHV�RYHU�WLPH��$JDLQ��ZH�FRPSXWH�DQ�LURQ�

UXVK�GXPP\�IRU�GLVFRYHULHV�LQ�WKH�:HVW�EHWZHHQ������DQG������DQG�DQ�LURQ�PLQLQJ�GXPP\�

IRU�GLVFRYHULHV�ODWHU�LQ�WKH�:HVW�RU�DW�DQ\�SRLQW�LQ�WLPH�LQ�WKH�(DVW����:H�GR�QRW�H[SHFW�LQ�WKLV�

SODFHER�WHVW�WKDW�WKH�LURQ�UXVK�GXPP\�SUHGLFWV�HQWUHSUHQHXUVKLS�UDWHV��EHFDXVH�LURQ�PLQHV�DUH�

UDWKHU�ODUJH�VFDOH�RSHUDWLRQV��WKDW�GR�QRW�DWWUDFW�DQ�HQWUHSUHQHXULDOO\�PLQGHG�ZRUNIRUFH��7KH�

UHVXOWV�RI�WKLV�SODFHER�WHVW�DUH�VKRZQ�LQ�7DEOH���3DQHO�%�DQG�UHYHDO�LQGHHG�WKDW�WKH�LURQ�UXVK�

GRHV�QRW�SRVLWLYHO\�SUHGLFW�HQWUHSUHQHXUVKLS����

>,QVHUW�7DEOH���DERXW�KHUH@�

�

�� 7KH�WKLUG�VHW�UREXVWQHVV�FKHFNV�FHQWHUV�RQ�WKH�*3,33�SHUVRQDOLW\�GDWD�VHW��5HFDOO�WKDW�

ZH�LQLWLDOO\�GURSSHG�FRXQWLHV�ZLWK�IHZHU�WKDQ�����REVHUYDWLRQV�LQ�WKH�*3,33�GDWD�VHW�WR�

HQVXUH�PHDVXUHPHQW�SUHFLVLRQ��ZKLFK�RYHUZKHOPLQJO\�DIIHFWV�WKH�0LGZHVW�DQG�3DFLILF�

&HQVXV�UHJLRQ��$QRWKHU�LVVXH�RI�WKH�*3,33�GDWD�VHW�LV�WKDW�LW�LV�QRW�UHSUHVHQWDWLYH�EXW�VNHZHG�

WRZDUG�\RXQJHU�DQG�IHPDOH�UHVSRQGHQWV��:H�UH�FRPSXWH�WKH�HQWUHSUHQHXUVKLS�SURQH�

SHUVRQDOLW\�SURILOH�ZKLOH�ZHLJKWLQJ�WKH�LQGLYLGXDO�REVHUYDWLRQV�WR�PDWFK�WKH�UHJLRQDO�DJH�[�

JHQGHU�GLVWULEXWLRQ�DQG�UXQ�D�UREXVWQHVV�FKHFN�LQFOXGLQJ�DOO�FRXQWLHV�UHJDUGOHVV�RI�WKH�QXPEHU�

RI�UHVSRQGHQWV��7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH���DQG�VKRZ�WKDW�WKH�JROG�UXVK�VWLOO�SUHGLFWV�

WKH�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�DV�ZHOO�DV�WKDW�JROG�UXVK�FRXQWLHV�KDYH�KLJKHU�

HQWUHSUHQHXUVKLS�UDWHV�FRPSDUHG�WR�JROG�PLQLQJ�FRXQWLHV����

>,QVHUW�7DEOH���DERXW�KHUH@�

�

7KH�IRXUWK�VHW�RI�UREXVWQHVV�FKHFNV�UHYROYHV�DURXQG�WKH�VSDWLDO�QDWXUH�RI�WKH�

UHODWLRQVKLS�EHWZHHQ�WKH�JROG�UXVK�DQG�HQWUHSUHQHXUVKLS��&RPSXWLQJ�0RUDQ¶V�,�UHYHDOHG�WKH�

SUHVHQFH�RI�VSDWLDO�DXWRFRUUHODWLRQ�RI�WKH�GHSHQGHQW�YDULDEOHV�ZLWK�D�ZHLJKLQJ�PDWUL[�

FRQWDLQLQJ�WKH�LQYHUVH�GLVWDQFH�RI�WKH�FRXQWLHV�IURP�HDFK�RWKHU��:H��WKXV��UXQ�D�VHULHV�RI�

DGGLWLRQDO�DQDO\VLV�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�WKH�2QOLQH�$SSHQGL[�6HFWLRQ����7DEOHV�$���
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$�����,Q�D�QXWVKHOO��ZH�UHUDQ�WKH�EDVLF�UHJUHVVLRQV�ZLWK�WKH�VSDWLDO�ZHLJKWLQJ�PDWUL[�ZLWK�

ODUJHO\�VLPLODU�UHVXOWV��)XUWKHU�DQDO\VLV�DOVR�VKRZ�WKDW�JROG�UXVKHV�LQ�QHDUE\�FRXQWLHV�GR�QRW�

PDWWHU�IRU�HQWUHSUHQHXUVKLS�LQ�WKH�VSHFLILF�FRXQW\�XQGHU�VWXG\�XQGHUOLQLQJ�WKH�ORFDO�QDWXUH�RI�

WKH�SURFHVVHV�WKDW�PDGH�WKH�JROG�UXVK�FRXQWLHV�HQWUHSUHQHXULDO��

�

�����$GGLWLRQDO�UHVXOWV�

� 7R�IXUWKHU�H[SORUH�WKH�HPHUJHQFH�DQG�WKH�HIIHFWV�RI�DQ�HQWUHSUHQHXULDO�FXOWXUH��ZH�

XQGHUWDNH�DGGLWLRQDO�DQDO\VHV�UHJDUGLQJ�ILUP�H[LWV��MRE�FUHDWLRQ��DQG�WUDQVPLVVLRQ�FKDQQHOV��

)LUVW��WKH�H[LW�RI�ILUPV�LV�DQ�LQWHJUDO�SDUW�RI�D�YLWDO�PDUNHW�HFRQRP\��+RZHYHU��WKHUH�LV�RIWHQ�D�

QHJDWLYH�FRQQRWDWLRQ�RI�H[LW��ZLWK�IDLOXUH�UHVXOWLQJ�LQ�VWLJPDWL]DWLRQ�RI�WKH�³IDLOLQJ´�

HQWUHSUHQHXU��8FEDVDUDQ�HW�DO��������(YHQ�LQ�WKH�8�6��WKHUH�DUH�UHJLRQDO�GLIIHUHQFHV�LQ�WKH�

VHQVHPDNLQJ�RI�H[LWV��)RU�H[DPSOH��WKH�SUHVV�FRYHUDJH�RI�H[LWLQJ�ILUPV�PRUH�RIWHQ�GHVFULEHV�

WKH�H[LWV�DV�PLVWDNHV�RI�WKH�HQWUHSUHQHXU�LQ�&KLFDJR��1HZ�<RUN��RU�:DVKLQJWRQ��EXW�

SUHGRPLQDQWO\�GHVFULEH�WKHP�DV�PLVIRUWXQHV�LQ�$WODQWD��$XVWLQ��DQG�6DQ�)UDQFLVFR��&DUGRQ��

6WHYHQV��DQG�3RWWHU��������,I�WKH�JROG�UXVK�FUHDWHG�DQ�HQWUHSUHQHXULDO�FXOWXUH�ZKHUH�ULVN�WDNLQJ�

LV�UHZDUGHG��IDLOXUH�LV�PRUH�DFFHSWHG��DQG�UHVWDUWLQJ�LV�HQFRXUDJHG��WKHQ�HQWUHSUHQHXUV�ZRXOG�

SUHVXPDEO\�EH�PRUH�LQFOLQHG�WR�WHUPLQDWH�EXVLQHVVHV�IDOOLQJ�VKRUW�RI�WKHLU�H[SHFWDWLRQV�UDWKHU�

WKDQ�VWLFNLQJ�ZLWK�WKHP�LQ�IHDU�RI�VWLJPDWL]DWLRQ��7KXV��ZH�ZRXOG�H[SHFW�D�KLJKHU�H[LW�UDWH�LQ�

WKH�JROG�UXVK�FRXQWLHV��:H�XVH�GDWD�RQ�H[LWV�IURP�WKH�%'6�IURP�WKH�����V�XQWLO�WRGD\�DQG�

FRPSXWH�WKH�H[LW�UDWH�DV�WKH�SHUFHQWDJH�RI�DFWLYH�ILUPV�WR�EH�WHUPLQDWHG��7KH�UHVXOWV�IRU�HDFK�

GHFDGH�DUH�GHSLFWHG�LQ�7DEOH���DQG�VKRZ�WKDW�WKH�H[LW�UDWH�LV�KLJKHU�LQ�JROG�UXVK�FRXQWLHV��

$GGLWLRQDOO\��WKH�GLUHFW�FRPSDULVRQ�RI�JROG�UXVK�FRXQWLHV�ZLWK�JROG�PLQLQJ�FRXQWLHV�FRQILUP�

WKDW�WKH�IRUPHU�KDYH�KLJKHU�H[LW�UDWHV�WKDQ�WKH�ODWWHU�����

>,QVHUW�7DEOH���DERXW�KHUH@�

�

� $�VHFRQG�DGGLWLRQDO�DQDO\VLV�ORRNV�DW�WKH�MRE�FUHDWLRQ�HIIHFW�RI�HQWUHSUHQHXUVKLS��:H�

FRPSXWH�WKH�MRE�FUHDWLRQ�UDWH�DV�WKH�QXPEHU�RI�MREV�FUHDWHG�E\�QHZ�ELUWKV��EDVHG�RQ�%'6�GDWD�

IURP�WKH�����V�XQWLO�WKH�����V��RYHU�WRWDO�MREV��2XU�H[SHFWDWLRQ�LV�WKDW�WKH�MRE�FUHDWLRQ�UDWH�LV�

KLJKHU�LQ�JROG�UXVK�FRXQWLHV��7KH�UHVXOWV�DUH�GLVSOD\HG�LQ�7DEOH���DQG�FRQILUP�WKLV�

H[SHFWDWLRQ��7KH�:DOG�WHVW�DJDLQ�VKRZV�VLJQLILFDQW�KLJKHU�MRE�FUHDWLRQ�UDWHV�LQ�JROG�UXVK�

FRXQWLHV�FRPSDUHG�WR�JROG�PLQLQJ�FRXQWLHV����

>,QVHUW�7DEOH���DERXW�KHUH@�
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�

� �7KH�WKLUG�DGGLWLRQDO�DQDO\VLV�LQYHVWLJDWHV�PRUH�GHHSO\�WKH�PHFKDQLVPV�XQGHUO\LQJ�WKH�

KLJKHU�HQWUHSUHQHXUVKLS�UDWHV�LQ�JROG�UXVK�FRXQWLHV��2XU�WKHRUL]LQJ�KLJKOLJKWHG�WKH�LPSRUWDQFH�

RI�UXVKHV�WR�FRXQWLHV�XQVHWWOHG�E\�QRQ�QDWLYHV�SULRU�WR�WKH�JROG�GLVFRYHULHV��7KH�LGHD�WKDW�ILUVW�

VHWWOHU�JURXSV�DUH�FULWLFDOO\�LPSRUWDQW�IRU�FXOWXUDO�JHRJUDSK\�ZDV�ILUVW�SRSXODUL]HG�E\�=HOLQVN\�

��������,Q�KLV�'RFWULQH�RI�)LUVW�(IIHFW�6HWWOHPHQW��KH�DUJXHV�WKDW�WKH�ILUVW�GRPLQDQW�VHWWOHUV�±�

UHJDUGOHVV�LWV�VL]H�±�LQ�DQ�DUHD�KDYH�D�PDMRU�LQIOXHQFH�RQ�WKH�GHYHORSPHQW�RI�WKH�QRUPV�DQG�

FXOWXUH��7KH�GHYHORSPHQW�RI�WKH�QDWLRQDO�8�6��FXOWXUH�LV�D�FDVH�LQ�SRLQW�LQ�ZKLFK�WKH�ILUVW�WHQ�

WKRXVDQG�ODUJHO\�%ULWLVK�VHWWOHUV�KDG�D�PXFK�VWURQJHU�LPSULQW�RQ�WKH�QDWLRQDO�FXOWXUH�WKDQ�GLG�

WKH�PLOOLRQV�RI�PLJUDQWV�DUULYLQJ�ODWHU��2XU�VHWWLQJ�RI�UHJLRQDO�GLIIHUHQFHV�LQ�HQWUHSUHQHXUVKLS�

LV�LGHDO�IRU�WHVWLQJ�=HOLQVN\¶V�GRFWULQH��0RUH�VSHFLILFDOO\��ZH�WHVW�ZKHWKHU�WKH�SRSXODWLRQ�

GHQVLW\�DW�WKH�\HDU�RI�WKH�ILUVW�JROG�GLVFRYHU\�KDV�DQ�HIIHFW�RQ�VXEVHTXHQW�HQWUHSUHQHXUVKLS�

UDWHV��,Q�FRXQWLHV�ZLWK�IHZ�RU�QR�VHWWOHUV�ZKHQ�JROG�LV�GLVFRYHUHG��WKH�DUULYLQJ�HQWUHSUHQHXULDO�

$UJRQDXWV�VKRXOG�KDYH�D�ELJ�LPSDFW�RQ�VXEVHTXHQW�ORFDO�FXOWXUH��HYHQWXDOO\�UHVXOWLQJ�LQ�KLJK�

HQWUHSUHQHXUVKLS�UDWHV�PHDVXUHG�PDQ\�\HDUV�ODWHU��EXW�LQ�FRXQWLHV�WKDW�DUH�DOUHDG\�VHWWOHG��WKH�

LPSDFW�RI�WKH�$UJRQDXWV�RQ�FXOWXUH�VKRXOG�EH�ZHDNHU��7KXV��LQ�OLQH�ZLWK�=HOLQVN\���������ZH�

H[SHFW�D�QHJDWLYH�QRQ�OLQHDU�UHODWLRQVKLS�EHWZHHQ�WKH�SRSXODWLRQ�GHQVLW\�DQG�WKH�

HQWUHSUHQHXUVKLS�UDWHV�±�KLJK�HQWUHSUHQHXUVKLS�UDWHV�IRU�FRXQWULHV�ZLWK�YHU\�ORZ�SRSXODWLRQ�

GHQVLWLHV�DW�WKH�WLPH�RI�WKH�ILUVW�JROG�GLVFRYHU\�DQG�D�VWHHS�GHFOLQH�RI�WKH�HQWUHSUHQHXUVKLS�

UDWHV�ZLWK�ULVLQJ�SRSXODWLRQ�GHQVLWLHV���

)RU�WKH�HPSLULFDO�DQDO\VLV��ZH�FRPSXWH�WKH�SRSXODWLRQ�GHQVLW\�LQ�HDFK�FRXQW\�DW�HDFK�

\HDU�EDVHG�RQ�WKH�&HQVXV�SRSXODWLRQ�GDWD�IURP������WR�������0DQVRQ�HW�DO���������:H�

WKHUHE\�IROORZ�FORVHO\�WKH�PHWKRGRORJ\�RI�%D]]L��)LV]EHLQ�DQG�*HEUHVLODVVH���������)RU�

LQWHUFHQVDO�\HDUV��ZH�LQWHUSRODWH�FRXQW\�OHYHO�SRSXODWLRQ�E\�DVVXPLQJ�D�FRQVWDQW�DQQXDO�

SRSXODWLRQ�JURZWK�UDWH��ZKLFK�PDWFKHV�WKH�GHFDGDO�JURZWK�UDWH��:H�WKHUHE\�UHSODFH�LQLWLDO�

]HURV�ZLWK�RQH�WR�DYRLG�LQILQLWH�JURZWK�UDWHV��7KLV�SURFHGXUH�SURYLGHV�XV�ZLWK�D�SRSXODWLRQ�

QXPEHU�IRU�HDFK�FRXQW\�HDFK�\HDU��:H�WKHQ�FRPSXWH�WKH�SRSXODWLRQ�GHQVLW\�IRU�HDFK�FRXQW\�DW�

WKH�WLPH�RI�WKH�ILUVW�JROG�GLVFRYHU\��7KH�DQDO\VLV�LV�WKHUHIRUH�UHVWULFWHG�WR�WKH�����FRXQWLHV�

ZLWK�JROG�GLVFRYHULHV���

)LJXUH���SORWV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�SRSXODWLRQ�GHQVLW\�DW�WKH�\HDU�RI�WKH�ILUVW�

JROG�GLVFRYHU\�RQ�HQWUHSUHQHXUVKLS�UDWHV�IRU�VHOHFWHG�WLPH�SHULRGV����7KH�ILJXUH�VKRZV�WKDW�

HQWUHSUHQHXUVKLS�UDWHV�FDQ�EH�YHU\�KLJK�LQ�FRXQWLHV�XQVHWWOHG�E\�QRQ�QDWLYHV��EXW�GURS�VKDUSO\�

HYHQ�IRU�VPDOO�LQFUHDVHV�LQ�SRSXODWLRQ�GHQVLWLHV��ZKLFK�LV�FRQVLVWHQW�ZLWK�=HOLQVN\¶V����������
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7KLV�SDWWHUQ�LV�LQ�OLQH�ZLWK�WKH�FXOWXUH�PHFKDQLVP�GHVFULEHG�LQ�6HFWLRQ������$�YHU\�ORZ�

SRSXODWLRQ�GHQVLW\�DW�WKH�\HDU�RI�WKH�ILUVW�JROG�GLVFRYHU\�LV�HTXLYDOHQW�ZLWK�WKH�$UJRQDXWV�

EHLQJ�WKH�ILUVW�GRPLQDQW�VHWWOHU�JURXS�LQ�D�FRXQW\��2XU�WKHRUL]LQJ�DUJXHG�WKDW�DQ�

HQWUHSUHQHXULDO�FXOWXUH�IRUPV�IURP�WKHLU�VKDUHG�YLHZSRLQWV�RQ�WDNLQJ�DGYDQWDJH�RI�

RSSRUWXQLWLHV�DQG�ULVN�WDNLQJ��/DWHU�PLJUDQWV�LQWR�WKHVH�UHJLRQV�WKHQ�VRFLDOL]H�LQWR�WKLV�H[LVWLQJ�

HQWUHSUHQHXULDO�FXOWXUH��,Q�FRQWUDVW��D�SRSXODWLRQ�GHQVLW\�RI�ODUJHU�WKDQ�]HUR�DW�WKH�\HDU�RI�WKH�

ILUVW�JROG�GLVFRYHU\�PHDQV�WKDW�IDUPHUV�KDG�DOUHDG\�VHWWOHG�WKH�FRXQW\�SULRU�WR�WKH�JROG�

GLVFRYHULHV��,Q�WKLV�FDVH��D�IDUPHU�FXOWXUH�HPHUJHV�IURP�WKH�ILUVW�VHWWOHUV�LQWR�ZKLFK�ODWHU�

PLJUDQWV�VRFLDOL]H��6XFK�D�IDUPHU�FXOWXUH�LV�DUJXDEO\�OHVV�HQWUHSUHQHXULDO��EHFDXVH�DJULFXOWXUH�

GRHV�QRW�UHTXLUH�WKH�VDPH�OHYHO�RI�ULVN�WDNLQJ��LQQRYDWLYHQHVV��DQG�RSHQQHVV�WR�QHZ�LGHDV�

FRPSDUHG�WR�WKH�UDSLGO\�HYROYLQJ�PLQLQJ�EXVLQHVV��7KXV��WKH�FXOWXUH�LQ�WKH�FRXQWLHV�LV�

GLVWLQFWLYHO\�GLIIHUHQW�ZKHQ��IRU�H[DPSOH��������$UJRQDXWV�DUULYH�ILUVW�LQ�D�FRXQW\�DQG�ZLWK�

������IDUPHUV�DUULYLQJ�ODWHU�YHUVXV�ZKHQ�������IDUPHUV�DUULYH�ILUVW�ZLWK�������$UJRQDXWV�

DUULYLQJ�ODWHU��)LJXUH���DOVR�VKRZV�WKDW�WKHUH�LV�OLWWOH�GLIIHUHQFH�LQ�HQWUHSUHQHXUVKLS�DFWLYLW\�

UHJDUGLQJ�WKH�OHYHO�RI�SULRU�IDUPHU�VHWWOHPHQW��7KH�HQWUHSUHQHXUVKLS�UDWHV�DUH�RQO\�VOLJKWO\�

ORZHU�IRU�SUH�JROG�GLVFRYHU\�SRSXODWLRQ�GHQVLWLHV�RI����SHUVRQV�SHU�VTXDUH�PLOH�FRPSDUHG�WR�

���RU����SHUVRQV�SHU�VTXDUH�PLOH��7KLV�SDWWHUQ�DJDLQ�LV�LQ�OLQH�=HOLQVN\¶V�DUJXPHQW�WKDW�WKH�

VL]H�RI�WKH�ILUVW�VHWWOHU�JURXS�PDWWHUV�OLWWOH�IRU�LWV�FRQWULEXWLRQ�WR�WKH�FXOWXUH����

,Q�DGGLWLRQ�WR�WKH�YLVXDO�LQVSHFWLRQ�RI�)LJXUH����ZH�UHJUHVV�HQWUHSUHQHXUVKLS�RQ�VHYHUDO�

WUDQVIRUPDWLRQV�RI�WKLV�SRSXODWLRQ�GHQVLW\�YDULDEOH�WR�HVWDEOLVK�IXUWKHU�HYLGHQFH�IRU�WKH�QRQ�

OLQHDU�UHODWLRQVKLS�EHWZHHQ�WKH�SUH�JROG�SRSXODWLRQ�GHQVLW\�DQG�HQWUHSUHQHXUVKLS��)UDFWLRQDO�

SRO\QRPLDO�UHJUHVVLRQV�VXJJHVW�WKDW�WKH�VTXDUH�URRW�RI�WKH�SRSXODWLRQ�GHQVLW\�FRQWULEXWHV�WR�

H[SODLQLQJ�HQWUHSUHQHXUVKLS�UDWHV��EXW�QRW�LQ�WKH�FDVH�RI�WKH�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�

IRU�ZKLFK�WKH�QDWXUDO�ORJDULWKP�LV�D�EHWWHU�SUHGLFWRU��'XH�WR�WKHVH�GLIIHUHQFHV��LQ�7DEOH���ZH�

SUHVHQW�WKH�UHJUHVVLRQ�UHVXOWV�XVLQJ�WKH�OLQHDU�WHUP�RI�WKH�SRSXODWLRQ�GHQVLW\�LQ�FRPELQDWLRQ�

ZLWK�LWV�VTXDUH�URRW��3DQHO�$��RU�WKH�QDWXUDO�ORJDULWKP��3DQHO�%����

>,QVHUW�7DEOH���DERXW�KHUH@�

������������������������������������������������������������
ϭϳ�KƵƌ�ƚŚĞŽƌŝǌŝŶŐ�ĂůƐŽ�ĚŝƐĐƵƐƐĞĚ�ƚŚĞ�ƌŽůĞ�ŽĨ�Ă�ŐĞŶĞƚŝĐ�ĨŽƵŶĚĞƌ�ĞĨĨĞĐƚ͕�ǁŚŝĐŚ�ĐŽƵůĚ�ƉŽƚĞŶƚŝĂůůǇ�ĂůƐŽ�ĞǆƉůĂŝŶ�ƚŚĞ�
ŶĞŐĂƚŝǀĞ�ƌĞůĂƚŝŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ƚŚĞ�ƉŽƉƵůĂƚŝŽŶ�ĚĞŶƐŝƚǇ�Ăƚ�ƚŚĞ�ǇĞĂƌ�ŽĨ�ƚŚĞ�ĨŝƌƐƚ�ŐŽůĚ�ĚŝƐĐŽǀĞƌǇ�ĂŶĚ�ƐƵďƐĞƋƵĞŶƚ�
ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ͘�dŚĞ�ůĂƌŐĞƌ�ƚŚĞ�ĨĂƌŵĞƌ�ƉŽƉƵůĂƚŝŽŶ�ƉƌŝŽƌ�ƚŽ�ŐŽůĚ�ĚŝƐĐŽǀĞƌŝĞƐ͕�ƚŚĞ�ůĂƌŐĞƌ�ǁŝůů�ďĞ�ƚŚĞ�ƐŚĂƌĞ�ŽĨ�ƚŚĞ�
ŚĞƌŝƚĂďůĞ�ƚƌĂŝƚƐ�ŽĨ�ƚŚĞ�ĨĂƌŵĞƌƐ�ĂŶĚ�ƚŚĞ�ƐŵĂůůĞƌ�ǁŝůů�ďĞ�ƚŚĞ�ƐŚĂƌĞ�ŽĨ�ƚŚĞ�ŚĞƌŝƚĂďůĞ�ƚƌĂŝƚƐ�ŽĨ�ƚŚĞ��ƌŐŽŶĂƵƚƐ�ĂŵŽŶŐ�
ƚŚĞŝƌ�ŽĨĨƐƉƌŝŶŐ͕�ƌĞƐƵůƚŝŶŐ�ŝŶ�Ă�ŵŽƌĞ�ůŝŶĞĂƌ�ƌĞůĂƚŝŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ƚŚĞ�ƉƌĞͲŐŽůĚ�ƉŽƉƵůĂƚŝŽŶ�ĚĞŶƐŝƚǇ�ĂŶĚ�
ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ�ŝŶ�&ŝŐƵƌĞ�ϯ͘�tĞ͕�ƚŚƵƐ͕�ĐŽŶĐůƵĚĞ�ƚŚĂƚ�ƚŚĞ�ŐĞŶĞƚŝĐ�ĨŽƵŶĚĞƌ�ĞĨĨĞĐƚ�ŝƐ�ůŝŬĞůǇ�ŽĨ�ůĞƐƐĞƌ�ŝŵƉŽƌƚĂŶĐĞ�ŝŶ�
ƚŚĞ�ŐŽůĚ�ƌƵƐŚ�ĐĂƐĞ͘�
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1RWH�WKDW�WKHVH�UHJUHVVLRQV�GR�QRW�LQFOXGH�DQ\�FRQWURO�YDULDEOHV�EHFDXVH�WKH�SRSXODWLRQ�

GHQVLW\�LV�VWURQJO\�FRUUHODWHG�ZLWK�YDULDEOHV��VXFK�DV�WKH�SRWHQWLDO�DJULFXOWXUDO�\LHOG��WKH�

FRDVWDO�ORFDWLRQ��DV�ZHOO�DV�ODWLWXGH�DQG�ORQJLWXGH��:H�DOVR�UHIUDLQ�IURP�LQFOXGLQJ�VWDWH�IL[HG�

HIIHFWV�LQ�WKLV�UHJUHVVLRQ��7KH�PDLQ�UHDVRQ�IRU�WKLV�RPLVVLRQ�LV�DQ�LQWULFDWH�UHODWLRQVKLS�DPRQJ�

WKH�JROG�GLVFRYHULHV��WKH�HDUO\�SRSXODWLRQ�GHQVLW\��ODQG�RUJDQL]DWLRQ��DQG�VWDWHKRRG�LQ�WKH�

ZHVWHUQ�8�6��,Q�SDUWLFXODU��JROG�GLVFRYHULHV�LQLWLDWHG�UXVKHV��ZKLFK�OHG�WR�KLJKHU�SRSXODWLRQ�

ILJXUHV��WKHQ�KLJKHU�SRSXODWLRQV�VHW�LQ�PRWLRQ�WKH�SURFHVV�RI�IRUPLQJ�WHUULWRULHV�DQG�

VXEVHTXHQWO\�VWDWHV��ZKLFK�RUJDQL]HG�WKH�WHUULWRU\�LQWR�FRXQWLHV��2QO\�LQ�WKHVH�RUJDQL]HG�

FRXQWLHV��ZDV�WKH�&HQVXV�FRQGXFWHG��SURYLGLQJ�WKH�SRSXODWLRQ�ILJXUHV�IRU�RXU�DQDO\VHV��$V�D�

UHVXOW�RI�WKLV�VHTXHQFH��LQ�PDQ\�ZHVWHUQ�VWDWHV�WKH�LQLWLDO�ODQG�RUJDQL]DWLRQ��EXW�DOVR�WR�D�

FHUWDLQ�GHJUHH�WKH�ILQDO�LQFRUSRUDWLRQ�RI�WKH�FRXQW\��LV�VLPLODU�ZLWKLQ�D�VWDWH��6WDWH�GXPPLHV�

DUH�WKXV�FRUUHODWHG�ZLWK�WKH�HDUO\�SRSXODWLRQ�ILJXUHV�DQG�JROG�GLVFRYHULHV�ZLWK�FDXVDOLW\�SDUWO\�

UXQQLQJ�IURP�SRSXODWLRQ�QXPEHUV�DQG�JROG�GLVFRYHULHV�WR�WKH�VWDWHV��+RZHYHU��ZKHQ�ZH�

FRQWURO�IRU�VWDWH�IL[HG�HIIHFWV��QHLWKHU�WKH�OLQHDU�WHUP�QRU�WKH�QRQ�OLQHDU�WHUP�RI�WKH�SRSXODWLRQ�

GHQVLW\�DW�WKH�\HDU�RI�WKH�ILUVW�JROG�GLVFRYHU\�DUH�VLJQLILFDQW�SUHGLFWRUV�RI�WKH�HQWUHSUHQHXUVKLS�

UDWHV��ZKLFK�ZRXOG�VXJJHVW�WKDW�QHLWKHU�WKH�JHQHWLF�IRXQGHU�HIIHFW�QRU�WKH�FXOWXUH�HIIHFW�FDQ�

H[SODLQ�WKH�KLJKHU�HQWUHSUHQHXUVKLS�UDWHV�RI�WKH�JROG�UXVK�FRXQWLHV��:KHQ��KRZHYHU��WKH�VWDWH�

IL[HG�HIIHFWV�DUH�H[FOXGHG��WKH�UHVXOWV�RI�WKH�UHJUHVVLRQ�LQ�7DEOH���VKRZ�WKDW�WKH�OLQHDU�WHUP�RI�

WKH�SRSXODWLRQ�GHQVLW\�LV�VPDOO�DQG�RIWHQ�VWDWLVWLFDOO\�LQVLJQLILFDQW�EXW�WKH�VTXDUHG�RU�

ORJDULWKPLF�WHUP�SUHGLFW�HQWUHSUHQHXUVKLS�UDWHV���

�

���'LVFXVVLRQ�DQG�FRQFOXVLRQ�

7KLV�SDSHU�LQYHVWLJDWHG�WKH�RULJLQV�RI�HQWUHSUHQHXUVKLS�DQG�LWV�FXOWXUH�LQ�WKH�8�6��:H�ILQG�D�

SRVLWLYH�HIIHFW�RI�JROG�UXVKHV�EHWZHHQ������DQG������RQ�HQWUHSUHQHXUVKLS�LQ�WKH�ZHVWHUQ�8�6���

ZKLFK�SHUVLVWV�ERWK�RYHU�WLPH�ZLWK�VWDEOH�HIIHFW�VL]HV��7DEOH���3DQHO�%���7KH�FRQWURO�JURXS�RI�

JROG�PLQLQJ�FRXQWLHV�GR�QRW�H[KLELW�KLJKHU�HQWUHSUHQHXUVKLS�UDWHV��:H�DUJXH�WKDW�WKH�

SHUVLVWHQFH�RI�HQWUHSUHQHXUVKLS�LQ�JROG�UXVK�FRXQWLHV�FDQ�EH�DWWULEXWHG�WR�WZR�HIIHFWV�XQLTXH�WR�

WKRVH�FRXQWLHV��JHQHWLF�IRXQGHU�HIIHFWV�DQG�WKH�IRUPDWLRQ�RI�DQ�HQWUHSUHQHXULDO�FXOWXUH��ZKLOH�D�

WKLUG�SRWHQWLDO�PHFKDQLVP�±�WKH�VHWXS�RI�HQWUHSUHQHXUVKLS�IULHQGO\�IRUPDO�LQVWLWXWLRQV�DW�WKH�

VWDWH�OHYHO�±�LV�FRQWUROOHG�IRU�YLD�VWDWH�IL[HG�HIIHFWV��:H�SRVLWHG�WKDW�WKH�$UJRQDXWV�MRXUQH\LQJ�

WR�WKH�JROG�ILHOGV�ZHUH�HQWUHSUHQHXUV�SXUVXLQJ�DQ�RSSRUWXQLW\�WR�JHW�ULFK�E\�HLWKHU�VWULNLQJ�

JROG�RU�SURYLGLQJ�VHUYLFHV�WR�WKH�PLQHUV��:H�DUJXH�WKDW��FRPSDUHG�WR�WKRVH�ZKR�GLG�QRW�VHW�RXW�

WR�VWULNH�JROG��WKH�$UJRQDXWV�ZRXOG�KDYH�EHHQ�OLNHO\�WR�VFRUH�KLJKHU�RQ�VHYHUDO�SHUVRQDOLW\�
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WUDLWV�VXFK�DV�RSHQQHVV��ULVN�WROHUDQFH��DQG�ORZ�IHDU�RI�IDLOXUH��ZKLFK�DUH�LPSRUWDQW�GULYHUV�RI�

HQWUHSUHQHXULDO�EHKDYLRU��$V�WKH�$UJRQDXWV�FRQVWLWXWHG�D�ODUJH�SRSXODWLRQ�VKDUH�LQ�WKH�JROG�

UXVK�FRXQWLHV��WKHVH�WUDLWV�FDQ�EH�RYHUUHSUHVHQWHG�DPRQJ�WKHLU�GHVFHQGDQWV��7KH�UHSHDWHG�

LQWHUDFWLRQ�RI�HQWUHSUHQHXULDOO\�PLQGHG�SHRSOH�PD\�KDYH�OHG�WR�WKH�IRUPDWLRQ�RI�DQ�

HQWUHSUHQHXULDO�FXOWXUH�LQ�ZKLFK�VXEVHTXHQW�PLJUDQWV�DQG�WKHLU�RIIVSULQJ�ZHUH�VRFLDOL]HG��7KH�

HPSLULFDO�UHVXOWV�IURP�RXU�DQDO\VHV�LQGLFDWH�WKDW�HQWUHSUHQHXULDO�FXOWXUH�SOD\HG�D�NH\�UROH�LQ�

PDLQWDLQLQJ�HQWUHSUHQHXULDO�DFWLYLW\�LQ�JROG�UXVK�UHJLRQV��

� 2QH�NH\�TXHVWLRQ�OHIW�XQDQVZHUHG�LQ�WKH�HPSLULFDO�SDUW�RI�WKH�SDSHU�LV�WKH�UROH�RI�

IRUPDO�LQVWLWXWLRQV��7KHVH�ZHUH�FRQWUROOHG�DZD\�E\�VWDWH�IL[HG�HIIHFWV�WR�DFFRXQW�IRU�RPLWWHG�

IDFWRUV�WKDW�FRXOG�ELDV�UHJUHVVLRQ�UHVXOWV��+RZHYHU��LQ�UHDOLW\��VWDWH�OHYHO�LQVWLWXWLRQV�ZHUH�NH\�

WR�MXPS�VWDUW�WKH�HQWUHSUHQHXULDO�HQJLQH�DQG�NHHS�LW�UXQQLQJ�LQ�WKH�VWDWHV�PRVW�KHDYLO\�DIIHFWHG�

E\�WKH�UXVKHV�VXFK�DV�&DOLIRUQLD��1HYDGD��DQG�&RORUDGR��$V�WKH�UXVK�ZHVWZDUGV�OHG�WR�D�

PDVVLYH�LQFUHDVH�LQ�SRSXODWLRQ�QXPEHUV��WHUULWRULHV�DQG�VXEVHTXHQWO\�VWDWHV�IRUPHG��*LYHQ�WKH�

KLJKO\�GHPRFUDWLF�QDWXUH�RI�WKH�8�6��SROLWLFDO�V\VWHP��WKH�LQVWLWXWLRQV�DQG�VXEVHTXHQW�ODZV�

UHVSRQGHG�WR�WKH�QHHGV�RI�WKH�$UJRQDXWV�E\�EHLQJ�LQFOXVLYH�DQG�VHWWLQJ�LQFHQWLYHV�IRU�

HQWUHSUHQHXUVKLS��)RU�H[DPSOH��WKH�EDQ�RI�QRQ�FRPSHWH�FODXVHV�LQ�&DOLIRUQLD�VWHPV�IURP�WKH�

WKH�HDUO\�����V�DQG�KDV�EHHQ�EHQHILFLDO�IRU�DFFHVV�WR�HQWUHSUHQHXULDO�RSSRUWXQLWLHV��*LOVRQ�

�������7RJHWKHU�ZLWK�WKH�HQWUHSUHQHXULDO�FXOWXUH�DQG�WKH�HQWUHSUHQHXULDO�WUDLWV�RI�WKH�

SRSXODWLRQ��WKH�HDUO\�SUR�HQWUHSUHQHXULDO�IRUPDO�LQVWLWXWLRQV�ZHUH�WKH�IXHO�LQLWLDOO\�ERRVWLQJ�

WKH�HQWUHSUHQHXULDO�HQJLQH��/DWHU�RQ��ZH�GR�ILQG�HYLGHQFH�IRU�D�VWURQJHU�HIIHFWV�RI�WKH�

HQWUHSUHQHXULDO�FXOWXUH�DQG�D�ZHDNHU�HIIHFW�RI�WKH�HQWUHSUHQHXULDO�WUDLWV��

� 7KH�JROG�UXVK�FDVH�LQ�WKH�ZHVWHUQ�8�6��LV�LQ�VWDUN�FRQWUDVW�WR�WKH�GHYHORSPHQWV�LQ�

6RXWK�$PHULFD��ZKHUH�ULFK�VLOYHU�GHSRVLWV�ZHUH�H[SORLWHG�LQ�WKH�$QGHV��)LUVWO\��WKH�$QGHV�

VLOYHU�GHSRVLWV�ZHUH�ORFDWHG�LQ�UHJLRQV�WKDW�ZHUH�DOUHDG\�GHQVHO\�SRSXODWHG�DQG�DUH��WKHUHIRUH��

PRUH�FRPSDUDEOH�WR�WKH�JROG�PLQLQJ�8�6��FRXQWLHV�LQVWHDG�RI�WKH�JROG�UXVK�FRXQWLHV��6HFRQG�

DQG�PRUH�LPSRUWDQWO\��WKH�HFRQRPLF�LQVWLWXWLRQV�VHW�LQ�SODFH�PLUURUHG�WKH�SROLWLFDO�LQVWLWXWLRQV�

E\�EHLQJ�KLJKO\�H[WUDFWLYH�LQ�D�ZD\�WKDW�WKH\�GLG�QRW�HQFRXUDJH�HQWUHSUHQHXUVKLS��7KH�PLWD�

V\VWHP�RI�IRUFHG�ODERU��ZKLFK�FKDUDFWHUL]HG�WKH�$QGHV�VLOYHU�PLQHV��ZDV�VXFK�DQ�H[WUDFWLYH�

LQVWLWXWLRQV�GHVLJQHG�WR�H[WUDFW�UHQWV�IRU�PHPEHUV�RI�FRORQLDO�HOLWH�ZKLOH�OHDYLQJ�WKH�

LQGLJHQRXV�SRSXODWLRQ�DW�D�VXEVLVWHQFH�OHYHO��(YHQ�WRGD\��WKH�PLWD�UHJLRQV�KDYH�IHZHU�URDGV�

DQG�D�ORZHU�HGXFDWLRQDO�DWWDLQPHQW�WKDQ�RWKHU�UHJLRQV�GR��'HOO���������7KHVH�IDFWRUV�KLQGHU�

HQWUHSUHQHXUVKLS�DQG�GR�QRW�DWWUDFW�DQ�HQWUHSUHQHXULDOO\�PLQGHG�SRSXODFH�±�TXLWH�WKH�FRQWUDU\��

DV�'HOO��������UHSRUWV�RXWPLJUDWLRQ�IURP�WKRVH�UHJLRQV��$OVR�DW�WKH�QDWLRQDO�OHYHO��WKH�

H[WUDFWLYH�LQVWLWXWLRQV�LQ�6RXWK�$PHULFD�SHUVLVWHG�RYHU�WLPH�ZHOO�LQWR�WKH���WK�FHQWXU\�
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�$FHPRJOX�DQG�5RELQVRQ���������7DNHQ�WRJHWKHU��WKH�H[WUDFWLYH�LQVWLWXWLRQV�GLG�QRW�LQGXFH�D�

UXVK�RI�SHRSOH�ZLWK�HQWUHSUHQHXULDO�WUDLWV�LQWR�WKH�UHJLRQ�DQG�QR�HQWUHSUHQHXULDO�FXOWXUH�FRXOG�

IRUP�XQGHU�WKLV�VHW�RI�LQVWLWXWLRQV��

� &RPSDULQJ�WKH�8�6��FDVH�ZLWK�WKH�6RXWK�$PHULFDQ�FDVH��SRLQWV�WR�WKH�LPSRUWDQW�UROH�RI�

IRUPDO�LQVWLWXWLRQV�DV�DQ�HQDEOLQJ�DQG�VXSSRUWLYH�IDFWRU�IRU�WKH�JHQHWLF�IRXQGHU�HIIHFW�DQG�WKH�

FXOWXUH�HIIHFW��7KH�YDVWO\�GLIIHUHQW�WUDMHFWRULHV�RI�WKH�JROG�UXVK�UHJLRQV�RI�WKH�8�6��DQG�WKH�

VLOYHU�UHJLRQV�RI�6RXWK�$PHULFD�OHDYHV�RQH�WR�ZRQGHU�KRZ�WKH�GHYHORSPHQW�RI�WKH�1RUWKHUQ�

$PHULFD�ZRXOG�KDYH�WXUQHG�RXW�LI�WKH�6SDQLVK�&RQTXLVWDGRUV�H[SORULQJ�WKH�VRXWK�ZHVWHUQ�SDUW�

RI�WKH�8QLWHG�6WDWHV�LQ�WKH���WK�FHQWXU\�KDG�GLVFRYHUHG�WKH�QHDUE\�JROG�GHSRVLWV�LQ�WKH�

$SSDODFKLDQV��

� $�UHODWHG�WRSLF�QRW�DQDO\VHG�LQ�WKLV�SDSHU�LV�FKDQJH��:KLOH�ZH�ILQG�SHUVLVWHQWO\�KLJK�

HQWUHSUHQHXUVKLS�UDWHV�LQ�WKH�JROG�UXVK�FRXQWLHV��VRPH�JROG�UXVK�FRXQWLHV�KDYH�VWDUWHG�WR�ODJ�

EHKLQG�LQ�HQWUHSUHQHXUVKLS��ZKLOH�VRPH�QRQ�JROG�UXVK�FRXQWLHV�KDYH�EHHQ�FDWFKLQJ�XS��$Q�LQ�

GHSWK�DQDO\VLV�RI�WKLV�FKDQJH�DQG�LWV�GHWHUPLQDQWV�LV�EH\RQG�WKH�VFRSH�RI�WKLV�SDSHU��EXW�ZH�

FDQ�EULHIO\�UHWXUQ�WR�WKH�&DOLIRUQLD�FDVH��7KH�)RUEHV�PDJD]LQH�OLVWV�6WDWHV�UHJDUGLQJ�WKHLU�

EXVLQHVV�FRQGLWLRQV��,Q�UHFHQW�OLVWV�&DOLIRUQLD�UDQNV�WRS�LQ�HQWUHSUHQHXUVKLS�FXOWXUH�EXW�DW�WKH�

ERWWRP�LQ�WHUPV�RI�UHJXODWLRQ�RI�EXVLQHVV�DFWLYLWLHV��)RUEHV��������7KLV�GLVFRQQHFW�LV�UHIOHFWHG�

LQ�WKH�GHSDUWXUH�RI�VHYHUDO�LQQRYDWLYH�ILUPV�IURP�WKH�*ROGHQ�6WDWH��0DVVLH����������

� :KDW�DUH�WKH�SRWHQWLDO�HIIHFWV�RI�WKLV�GLVFRQQHFW"�:H�KDYH�DUJXHG�LQ�WKH�WKHRU\�

VHFWLRQ��WKDW�FXOWXUH�DQG�IRUPDO�LQVWLWXWLRQV�FR�HYROYH��$V�WKH�IRUPDO�LQVWLWXWLRQV�EHFRPH�

HQWUHSUHQHXUVKLS�SURKLELWLYH��WKH�RWKHU�HOHPHQWV�RI�WKH�IXHO��VHOHFWLYH�PLJUDWLRQ�DQG�

HQWUHSUHQHXULDO�FXOWXUH��SRZHULQJ�WKH�HQWUHSUHQHXULDO�HQJLQH�FDQ�ORVH�VRPH�RI�WKHLU�IRUFH�WRR��

)RU�H[DPSOH��DQ�LPSRUWDQW�FKDQQHO�RI�KRZ�HQWUHSUHQHXUVKLS�FXOWXUH�FDQ�EH�WUDQVPLWWHG�RYHU�

WLPH�LV�WKDW�HQWUHSUHQHXUV�VHUYH�DV�UROH�PRGHOV�IRU�WKH�QH[W�JHQHUDWLRQ��,I�HQWUHSUHQHXUVKLS�LV�

LQKLELWHG��IHZHU�HQWUHSUHQHXUV�FDQ�VHUYH�DV�UROH�PRGHOV��XOWLPDWHO\�ZHDNHQLQJ�WKH�FXOWXUH��

$GGLWLRQDOO\��IHZHU�HQWUHSUHQHXULDOO\�PLQGHG�SHRSOH�ZLOO�PDNH�PLJUDWH�WR�WKLV�UHJLRQ�DQG�

VRPH�RI�WKH�HQWUHSUHQHXULDOO\�PLQGHG�SRSXODFH�PLJKW�HYHQ�OHDYH�LW�WR�UHDOL]H�WKHLU�

HQWUHSUHQHXULDO�DVSLUDWLRQV�HOVHZKHUH��$W�WKH�HQG�RI�WKLV�HYROXWLRQDU\�SURFHVV��DQ�

HQWUHSUHQHXULDO�FXOWXUH�PLJKW�YDQLVK��7KXV��IXWXUH�UHVHDUFK�VKRXOG�ORRN�PRUH�FORVHO\�LQWR�WKH�

LQWHUSOD\�EHWZHHQ�IRUPDO�LQVWLWXWLRQV�DQG�FXOWXUH�RYHU�WLPH��
�
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JHRJUDSKLF�FRQWUROV��&RDO�ILHOG��SHWUROHXP�ILHOG��FRDVWDO�FRXQW\��GLVWDQFH�WR�ODNH��GLVWDQFH�WR�ULYHU��SRUWDJH��UDLOURDG�DFFHVV�E\�������GLVWDQFH�WR�VWDWH�FDSLWDO��HOHYDWLRQ�PHDQ�DQG�
VWDQGDUG�GHYLDWLRQ��SRWHQWLDO�DJULFXOWXUDO�\LHOG��+LVSDQLF�LQIOXHQFH��)UHQFK�LQIOXHQFH��ODWLWXGH��ORQJLWXGH��/DVW�URZ�FRQWDLQV�D�RQH�VLGHG�:DOG�WHVW��S�YDOXH�UHSRUWHG��ZKHWKHU�WKH�
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1RWH��2/6�UHJUHVVLRQ�ZLWK�UREXVW�VWDQGDUG�HUURUV��6WDQGDUG�HUURUV�FOXVWHUHG�E\�VWDWH�DUH�UHSRUWHG�SDUHQWKHVHV��7KH�PRGHOV�XVH�DOO�FRXQWLHV�HYHQ�ZLWK�OHVV�WKDQ�����UHVSRQGHQWV�SHU�
FRXQW\��$GGLWLRQDOO\��WKH�UHJLRQDO�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�LV�ZHLJKWHG�E\�DJH�DQG�JHQGHU��0RGHO���XVH�RQO\�VWDWH�IL[HG�HIIHFWV�DV�FRQWUROV��0RGHO���LQFOXGH�JHRJUDSKLF�
FRQWUROV��,URQILHOG��FRDOILHOG��3HWUROHXP�ILHOG��FRDVWDO�FRXQW\��GLVWDQFH�WR�ODNH��GLVWDQFH�WR�ULYHU��SRUWDJH��UDLOURDG�DFFHVV�E\�������GLVWDQFH�WR�VWDWH�FDSLWDO��HOHYDWLRQ�PHDQ�DQG�
VWDQGDUG�GHYLDWLRQ��SRWHQWLDO�DJULFXOWXUDO�\LHOG��+LVSDQLF�LQIOXHQFH��)UHQFK�LQIOXHQFH��ODWLWXGH��DQG�ORQJLWXGH��0RGHO���DGGLWLRQDOO\�LQFOXGHV�VRFLR�HFRQRPLF�FRQWUROV�RI�WKH������
GHFDGH��(PSO��VKDUH�LQ�PDQXIDFWXULQJ�DQG�FRQVWUXFWLRQ��HPSO��VKDUH�LQ�VHUYLFHV��HPSO��VKDUH�LQ�JRYHUQPHQW��XQHPSO��UDWH��%ODFN�$PHULFDQ�SRS��VKDUH��1DWLYH�$PHULFDQ�SRS��
VKDUH��$VLDQ�$PHULFDQ�SRS��VKDUH��SRSXODWLRQ�GHQVLW\��/DVW�URZ�FRQWDLQV�D�RQH�VLGHG�:DOG�WHVW��S�YDOXH�UHSRUWHG��ZKHWKHU�WKH�JROG�UXVK�FRHIILFLHQW�LV�ODUJHU�WKDQ�WKH�JROG�PLQLQJ�
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9DULDEOH� 'HVFULSWLRQ�DQG�6RXUFH�
6WDUWXS�UDWH� 1XPEHU�RI�QRQ�DJULFXOWXUDO�VWDUWXSV�SHU�������HPSOR\HG��:H�DYHUDJH�

WKH�\HDUO\�VWDUWXS�UDWHV�IRU�HDFK�GHFDGH�VWDUWLQJ�IURP�WKH�����V��������
���������������������������������������������'DWD�SULRU�WR������DUH�
QRW�DYDLODEOH��
6RXUFH��&HQVXV�%XUHDX������������6WDUWXS�GDWD�DUH�WDNHQ�IURP�WKH�
SXEOLF�XVH�%XVLQHVV�'\QDPLFV�6WDWLVWLFV��%'6���7KH�%'6�VXSSUHVVHV�
VRPH�VWDUWXS�GDWD�EHFDXVH�RI�FRQILGHQWLDOLW\�UHDVRQV�LQ�FDVH�RI�YHU\�IHZ�
VWDUWXSV�LQ�D�UHJLRQ��7KHVH�IHZ�PLVVLQJ�GDWD�ZHUH�LPSXWHG�ZLWK�YDOXHV�RI�
��LQ�FDVH�D�UDQGRP�QXPEHU�ZDV�VPDOOHU�WKDQ�����DQG�ZLWK���LQ�FDVH�WKH�
UDQGRP�QXPEHU�ZDV�ODUJHU�WKDQ������6WDWD�VHW�VHHG��������7KH�VWDUWXS�
GDWD�UHIHU�WR�DOO�QRQ�DJULFXOWXUDO�LQGXVWULHV��
(PSOR\PHQW�GDWD�UHIHU�WR�WKH�QXPEHU�RI�WRWDO�MREV�IURP�WKH�&$(03��6�
ILOH��/LQH�&RGH�����RI�WKH�%XUHDX�RI�(FRQRPLF�$QDO\VLV��%($���7KH�
%($�GDWD�UHSRUWV�FRPELQHG�GDWD�RI�WKH�LQGHSHQGHQW�9LUJLQLD�FLWLHV�ZLWK�
WKH�VXUURXQGLQJ�FRXQWLHV��7KH�FRPELQHG�GDWD�ZHUH�VSOLW�XS�XVLQJ�WKH�
SRSXODWLRQ�VKDUH�RQ�WKH�EDVH�RI�WKH�SRSXODWLRQ�VKDUH�RI�WKH�UHVSHFWLYH�
UHJLRQV��
)ROORZLQJ�+DOWLZDQJHU��-DUPLQ�DQG�0LUDQGD��������WKH�VWDUWXS�UDWH�LV�
FRPSXWHG�EDVHG�RQ�WKH�DYHUDJH�HPSOR\PHQW�RI�WKH�FXUUHQW�\HDU�DQG�WKH�
SUHYLRXV�\HDU��
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6HOI�HPSOR\PHQW�UDWH� 1XPEHU�RI�LQGLYLGXDOV�ZRUNLQJ�RQ�RZQ�DFFRXQW�RU�HPSOR\HUV�LQ�QRQ�

DJULFXOWXUDO�VHFWRUV�LQ�SHUFHQW�RI�WKH�SRSXODWLRQ�DJHG����\HDUV�RU�ROGHU�
IRU�WKH�\HDUV������������������DQG��������
6RXUFH��'DWD�RQ�RZQ�DFFRXQW�ZRUNHUV��HPSOR\HUV�DQG�WKH�DJH�����
SRSXODWLRQ�DUH�WDNHQ�IURP�WKH�8�6��&HQVXV��5XJJOHV�HW�DO���������$V�WKH�
VSDWLDO�VWUXFWXUH�RI�WKH�8�6��KDV�FKDQJHG�VLQFH�WKH�HDUO\���WK�FHQWXU\��ZH�
XVH�D�ORRN�XS�WDEOH�IURP�(FNHUW�HW�DO���������ZKR�XVH�*,6�PHWKRGV�WR�
DWWULEXWH�KLVWRULF�FRXQWLHV�WR�FRQWHPSRUDU\�RQHV�EDVHG�RQ�WKH�RYHUOD\LQJ�
DUHD��%DVHG�RQ�WKLV�ORRN�XS�WDEOH�ZH�JHW�WKH�QXPEHU�RI�VHOI�HPSOR\HG�
DQG�WKH�SRSXODWLRQ�DW�WKH�FRQWHPSRUDU\�FRXQW\�VWUXFWXUH�DQG�FRPSXWH�WKH�
UHVSHFWLYH�VHOI�HPSOR\PHQW�UDWH��1RWH��WKDW�D�IHZ�FRXQWLHV�KDYH�HLWKHU�
PLVVLQJ�REVHUYDWLRQV�LQ�VRPH�\HDUV�RU�DUH�QRW�FRYHUHG�SURSHUO\�E\�WKH�
ORRN�XS�WDEOH��,Q�WKHVH�FDVHV��ZH�LPSXWH�WKH�GDWD�EDVHG�RQ�WKH�WUHQG�IURP�
HDUOLHU�RU�ODWHU�FHQVXV�GDWD��

+LJK�TXDOLW\�VWDUWXS�UDWH� 4XDOLW\�DGMXVWHG�QXPEHU�RI�VWDUWXSV��5(&3,��SHU���0LOO��HPSOR\HG��:H�
DYHUDJH�WKH�\HDUO\�VWDUWXS�UDWHV�IRU�WKH�SHULRG�EHWZHHQ������DQG�������
6RXUFH��6WDUWXS�&DUWRJUDSK\�3URMHFW��������������7KLV�GDWD�FDSWXUHV�WKH�
TXDOLW\�RI�VWDUWXSV�EDVHG�RQ�REVHUYDEOH�FKDUDFWHULVWLFV�VXFK�DV�UHJLVWHULQJ�
DV�D�FRUSRUDWLRQ�RU�LQ�'HODZDUH�IRU�HTXLW\�ILQDQFLQJ��WKH�QDPH�RI�WKH�
ILUP�ZKLFK�FDQ�VLJQDO�WKH�KLJK�WHFK�QDWXUH�RI�D�ILUP��FUHDWLQJ�
LQQRYDWLRQV�PHDVXUDEOH�DV�SDWHQWV��$QGUHZV�HW�DO����������7KH�GDWD�
FRYHU�LQ�JHQHUDO����VWDWHV�DQG�'&��+RZHYHU��GDWD�IURP�D�IHZ�FRXQWLHV�
DUH�PLVVLQJ��'DWD�DUH�QRW�\HW�DYDLODEOH�IRU�\HDUV�DIWHU�������'DWD�IURP�
'HODZDUH�DFURVV�WKH�ZKROH�WLPH�VSDQ�LV�PLVVLQJ�DV�ZHOO�DV�GDWD�IURP�
,OOLQRLV��6RXWK�&DUROLQD�DQG�,OOLQRLV�IRU�WKH�SHULRG�RI�����������GXH�WR�
LQFUHDVHG�DGPLQLVWUDWLYH�EXUGHQ�DQG�FRVWV���
4XDOLW\�DGMXVWHG�TXDQWLW\�RI�VWDUWXSV�FDQ�EH�LQWHUSUHWHG�DV�WKH�H[SHFWHG�
QXPEHU�RI�VWDUW�XSV�ZLWK�JURZWK�SRWHQWLDO�EDVHG�RQ�REVHUYDEOH�
FKDUDFWHULVWLFV�DW�WKH�WLPH�RI�EXVLQHVV�UHJLVWUDWLRQ��*X]PDQ�DQG�6WHUQ��
�������
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)ROORZLQJ�+DOWLZDQJHU��-DUPLQ�DQG�0LUDQGD��������WKH�VWDUWXS�UDWH�LV�
FRPSXWHG�EDVHG�RQ�WKH�DYHUDJH�HPSOR\PHQW�RI�WKH�FXUUHQW�\HDU�DQG�WKH�
SUHYLRXV�\HDU��
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(QWUHSUHQHXULDO�
SHUVRQDOLW\�SURILOH�

5HJLRQDO�DYHUDJH�RI�DQ�LQGLYLGXDO�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�
KLJK�LQ�2��&��(�DQG�ORZ�LQ�$�DQG�1��
6RXUFH��*3,33������������7KH�*RVOLQJ�3RWWHU�,QWHUQHW�3URMHFW�FROOHFWV�
WKH�GDWD�YLD�D�QRQ�FRPPHUFLDO�LQWHUQHW�ZHESDJH��7KH�PRVW�UHFHQW�
YHUVLRQ�RI�WKH�GDWDVHW�VSDQV�WKH�\HDUV������DQG�������6LQFH������
UHVSRQGHQWV�DUH�DVNHG�WR�SURYLGH�=,3�FRGHV�RI�WKHLU�UHVLGHQFH�DOORZLQJ�
IRU�UHJLRQDO�DQDO\VLV��:H�FRQGXFWHG�VHYHUDO�TXDOLW\�FKHFNV��)LUVW��
UHVSRQVHV�WKDW�SURYLGHG�FRQWUDGLFWRU\�LQIRUPDWLRQ�RQ�WKHLU�UHVLGHQFH�
ZHUH�H[FOXGHG��)RU�LQVWDQFH��VRPH�UHVSRQGHQWV�VWDWH�WKH\�OLYHG�LQ�D�8�6��
VWDWH�EXW�DW�WKH�VDPH�WLPH�LQ�D�GLIIHUHQW�FRXQW\��6HFRQG��UHVSRQVHV�ZHUH�
DOVR�H[FOXGHG�ZKHQ�UHVSRQGHQWV�GLG�QRW�FRQVHQW�IRU�WKHLU�DQVZHUV�WR�EH�
XVHG�IRU�UHVHDUFK�SXUSRVHV��7KLUG��UHVSRQVHV�ZHUH�H[FOXGHG�ZKHUH�
UHVSRQGHQWV�VWDWHG�WKDW�WKH\�KDG�FRPSOHWHG�WKH�VWXG\�EHIRUH��)RXUWK��
UHVSRQVHV�ZHUH�H[FOXGHG�ZKHQ�UHVSRQGHQWV�VWDWHG�WKH\�GLG�QRW�DQVZHU�
WKHLU�TXHVWLRQV�WUXWKIXOO\��)LIWK��UHVSRQVHV�ZHUH�H[FOXGHG�ZKHQ�
UHVSRQGHQWV�IDLOHG�WR�UHVSRQG�WR�DOO�LWHPV�WKDW�PHDVXUHG�SHUVRQDOLW\�
WUDLWV��6L[WK��IROORZLQJ�0HDGH�DQG�&UDLJ¶V��������FULWHULD��UHVSRQVHV�
ZHUH�GURSSHG�ZKHQ�UHVSRQGHQWV�JDYH�FDUHOHVV�UHVSRQVHV��6HYHQWK��ZH�
H[FOXGHG�FRXQWLHV�ZLWK�OHVV�WKDQ�����REVHUYDWLRQV�WR�HQVXUH�
PHDVXUHPHQW�SUHFLVLRQ��
�
$V�PRVW�LQWHUQHW�VXUYH\V�WKH�GDWDVHW��1 �����������LV�VNHZHG�WRZDUGV�
\RXQJHU��DYHUDJH�DJH �����\HDUV��DQG�IHPDOH�UHVSRQGHQWV����������
7KXV�LQ�D�UREXVWQHVV�FKHFN�ZH�XVH�DQ�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�
ZHLJKWLQJ�WKH�LQGLYLGXDO�REVHUYDWLRQV�E\�DJH�DQG�JHQGHU��:H�GR�QRW�
LQFOXGH�PRUH�YDULDEOHV�LQ�WKH�ZHLJKWLQJ�SURFHGXUH��QRU�GR�ZH�HPSOR\�
WKH�ZHLJKWHG�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�LQ�WKH�PDLQ�UHJUHVVLRQV�
EHFDXVH�WKH�ZHLJKWLQJ�SURFHGXUH�KDV�LWV�GUDZEDFNV��0DQ\�FRXQWLHV�
HVSHFLDOO\�LQ�WKH�0RXQWDLQ�DQG�:HVW�1RUWK�&HQWUDO�&HQVXV�GLYLVLRQV�DUH�
VSDUVHO\�SRSXODWHG��7KLV�OHDGV�WR�DOPRVW�HPSW\�VWUDWD�DQG�HYHQ�
VRPHWLPHV�WUXO\�HPSW\�VWUDWD��H�J���QXPEHU�RI�PDOH�UHVSRQGHQWV�DJHG����
�����3URGXFLQJ�ZHLJKWV�LQ�DOPRVW�HPSW\�VWUDWD�UHVXOWV�LQ�YHU\�YDULDWLRQ�
ZHLJKWV��$Q�XQGHVLUHG�RXWFRPH�RI�KLJK�YDULDWLRQ�LQ�ZHLJKWV�LV�DQ�
LQFUHDVHG�YDULDQFH��ZKLFK�FDQ�RIIVHW�DQ\�DGYDQWDJHV�RI�WKH�ZHLJKWLQJ�
SURFHGXUH�DQG�XOWLPDWHO\�LQFUHDVHV�WKH�PHDQ�VTXDUH�HUURU�DQG�QHJDWLYHO\�
DIIHFW�UHJUHVVLRQ�UHVXOWV��(OOLRW��������7KXV��ZH�WULP�RXU�ZHLJKWV�LQ�WKH�
UREXVWQHVV�FKHFN�������Z������DQG�RQO\�XVH�LW�DV�UREXVWQHVV�FKHFN�DQG�
QRW�LQ�WKH�PDLQ�DQDO\VLV��
7KH�%LJ�)LYH�SHUVRQDOLW\�GDWD�ZHUH�FROOHFWHG�ZLWK�WKH����LWHP�%),�
LQYHQWRU\��-RKQ�	�6ULYDVWDYD���������$Q�LQGLYLGXDO�HQWUHSUHQHXULDO�
SHUVRQDOLW\�SURILOH�LV�FRPSXWHG�LQ�VHYHUDO�VWHSV��)LUVW��WKH�VXP�RI�WKH�
VTXDUHG�GLIIHUHQFH�EHWZHHQ�WKH�VWDWLVWLFDO�UHIHUHQFH�SRLQW����IRU�2��&��(�
DQG���IRU�$��1��DQG�WKH�LQGLYLGXDO�HPSLULFDO�%LJ�)LYH�YDOXHV�LV�FRPSXWHG�
IRU�HDFK�%LJ�)LYH�WUDLW��6HFRQG��WKH�VXP�RI�WKHVH�VTXDUHG�GLIIHUHQFHV�LV�
FRPSXWHG��7KLUG��WKH�VLJQ�LV�UHYHUVHG�LQ�RUGHU�WKDW�KLJKHU�YDOXHV�UHIOHFW�D�
PRUH�HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH��7KH�HQWUHSUHQHXULDO�SHUVRQDOLW\�
SURILOH�LV�FRPSXWHG�DV�WKH�UHJLRQDO�DYHUDJH�RI�WKH�LQGLYLGXDO�SURILOH��

([LW�UDWH� 1XPEHU�RI�QRQ�DJULFXOWXUDO�H[LWV�SHU�����ILUPV��:H�DYHUDJH�WKH�\HDUO\�
H[LW�UDWHV�IRU�HDFK�GHFDGH�VWDUWLQJ�IURP�WKH�����V������������������



ϰϴ�
�

����������������������������������������([LW�GDWD�SULRU�WR������RU�
DIWHU������DUH�QRW�DYDLODEOH��
6RXUFH��&HQVXV�%XUHDX������������([LW�GDWD�DUH�WDNHQ�IURP�WKH�
%XVLQHVV�'\QDPLFV�6WDWLVWLFV��%'6���7KH�%'6�VXSSUHVVHV�VRPH�H[LW�
GDWD�EHFDXVH�RI�FRQILGHQWLDOLW\�UHDVRQV�LQ�FDVH�RI�YHU\�IHZ�H[LWV�LQ�D�
UHJLRQ��7KHVH�IHZ�PLVVLQJ�GDWD�ZHUH�LPSXWHG�ZLWK�YDOXHV�RI���LQ�FDVH�D�
UDQGRP�QXPEHU�ZDV�VPDOOHU�WKDQ�����DQG�ZLWK���LQ�FDVH�WKH�UDQGRP�
QXPEHU�ZDV�ODUJHU�WKDQ������6WDWD�VHW�VHHG��������7KH�H[LW�GDWD�UHIHU�WR�
DOO�QRQ�DJULFXOWXUDO�LQGXVWULHV��
7KH�GHQRPLQDWRU�LV�WKH�DYHUDJH�QXPEHU�RI�HVWDEOLVKPHQWV�LQ�WKH�\HDUݐ��
DQG�WKH�SULRU�\HDUݐ� െ ͳ��)ROORZLQJ�JXLGDQFH�IURP�WKH�%'6��WKH�
ORQJLWXGLQDOO\�FRQVLVWHQW�QXPEHU�RI�HVWDEOLVKPHQWV�LQ�\HDUݐ� െ ͳ�LV�
FRPSXWHG�E\�WKH�QXPEHU�RI�HVWDEOLVKPHQWV�LQ�\HDUݐ��SOXV�HVWDEOLVKPHQW�
H[LWV�LQ�\HDUݐ��PLQXV�HVWDEOLVKPHQW�HQWULHV�LQ�\HDU��7ݐ�KH�H[LW�UDWH�LQ�\HDU�
���LV�ILQDOO\�FRPSXWHG�DV�IROORZVݐ
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�
-RE�FUHDWLRQ�UDWH� 1XPEHU�RI�QHZ�MREV�FUHDWHG�WKURXJK�ILUP�ELUWKV�SHU�����MREV��:H�

DYHUDJH�WKH�\HDUO\�MRE�FUHDWLRQ�UDWHV�IRU�HDFK�GHFDGH�VWDUWLQJ�IURP�WKH�
����V�����������������������������������������������������'DWD�SULRU�
WR������DUH�QRW�DYDLODEOH��
6RXUFH��&HQVXV�%XUHDX������������-RE�FUHDWLRQ�GDWD�DUH�WDNHQ�IURP�WKH�
%XVLQHVV�'\QDPLFV�6WDWLVWLFV��%'6���7KH�%'6�VXSSUHVVHV�VRPH�MRE�GDWD�
EHFDXVH�RI�FRQILGHQWLDOLW\�UHDVRQV�LQ�FDVH�RI�YHU\�IHZ�MREV�LQ�D�UHJLRQ��
7KHVH�IHZ�PLVVLQJ�GDWD�ZHUH�LPSXWHG�ZLWK�YDOXHV�RI���LQ�FDVH�D�UDQGRP�
QXPEHU�ZDV�VPDOOHU�WKDQ�����DQG�ZLWK���LQ�FDVH�WKH�UDQGRP�QXPEHU�ZDV�
ODUJHU�WKDQ������6WDWD�VHW�VHHG��������7KH�MRE�FUHDWLRQ�GDWD�UHIHU�WR�DOO�
QRQ�DJULFXOWXUDO�LQGXVWULHV��
2YHUDOO�HPSOR\PHQW�GDWD�UHIHU�WR�WKH�QXPEHU�RI�WRWDO�MREV�IURP�WKH�
&$(03��6�ILOH��/LQH�&RGH�����RI�WKH�%XUHDX�RI�(FRQRPLF�$QDO\VLV�
�%($���7KH�%($�GDWD�UHSRUWV�FRPELQHG�GDWD�RI�WKH�LQGHSHQGHQW�
9LUJLQLD�FLWLHV�ZLWK�WKH�VXUURXQGLQJ�FRXQWLHV��7KH�FRPELQHG�GDWD�ZHUH�
VSOLW�XS�XVLQJ�WKH�SRSXODWLRQ�VKDUH�RQ�WKH�EDVH�RI�WKH�SRSXODWLRQ�VKDUH�RI�
WKH�UHVSHFWLYH�UHJLRQV��
,Q�WKH�VSLULW�RI�+DOWLZDQJHU��-DUPLQ�DQG�0LUDQGD��������WKH�MRE�FUHDWLRQ�
UDWH�LV�FRPSXWHG�EDVHG�RQ�WKH�DYHUDJH�HPSOR\PHQW�RI�WKH�FXUUHQW�\HDU�
DQG�WKH�SUHYLRXV�\HDU��
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*ROG�UXVK� 'XPP\�YDULDEOH��� &RXQW\�ZLWK�D�JROG�GLVFRYHU\�EHWZHHQ������DQG�

�����LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�8QLWHG�6WDWHV��
6RXUFH��8�6��*HRORJLFDO�6XUYH\��'DWD�RQ�JROG�GLVFRYHULHV�DQG�WKHLU�
ORFDWLRQ�DUH�WDNHQ�IURP�WKH�0LQHUDO�5HVRXUFH�'DWD�6\VWHP��8�6��
*HRORJLFDO�6XUYH\���*ROG�GLVFRYHULHV�DUH�GHSRVLWV�WKDW�LQFOXGH�JROG�DV�
SULPDU\�FRPPRGLW\�HLWKHU�H[FOXVLYHO\�RU�WRJHWKHU�ZLWK�RWKHU�PLQHUDOV��
7KH�JROG�UXVK�YDULDEOH�LV�VHW�WR���LI�WKHUH�ZDV�DW�OHDVW�RQH�JROG�GLVFRYHU\�
LQ�WKH�FRXQW\�EHWZHHQ������DQG������LQ�FRQWLJXRXV�:HVW�&HQVXV�
5HJLRQ��:H�DOVR�GHILQH�FRXQWLHV�DV�JROG�UXVK�FRXQWLHV�LQ�WKH�VWDWHV�
0LFKLJDQ��0LQQHVRWD��6RXWK�'DNRWD�DQG�:LVFRQVLQ�LQ�WKH�0LGZHVW�
&HQVXV�UHJLRQ��ZKLFK�ZHUH�VSDUVHO\�SRSXODWHG�LQ�������

*ROG�PLQLQJ� 'XPP\�YDULDEOH��� &RXQW\�ZLWK�D��D�JROG�GLVFRYHU\�ODWHU�WKDQ������LQ�
WKH�:HVWHUQ�&HQVXV�5HJLRQ�DV�ZHOO�DV�0LFKLJDQ��0LQQHVRWD��6RXWK�
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'DNRWD�DQG�:LVFRQVLQ�RU�E��D�JROG�GLVFRYHU\�DW�DQ\�SRLQW�LQ�WLPH�LQ�WKH�
(DVWHUQ�SDUW�RI�WKH�8�6��

,URQ�ILHOG� 'XPP\�YDULDEOH��� &RXQW\�ZLWK�LURQ�GHSRVLWV���
6RXUFH��7DUU�DQG�0F&XUU\���������
:H�GLJLWL]HG�WKH�PDS�RI�WKH�LURQ�GHSRVLWV�LQ�������

&RDO�ILHOG� 'XPP\�YDULDEOH��� &RXQW\�ZLWK�FRDO�GHSRVLWV���
6RXUFH��6RXUFH��7DUU�DQG�0F&XUU\���������
:H�GLJLWL]HG�WKH�PDS�RI�WKH�FRDOILHOGV�LQ��������

3HWUROHXP�ILHOG� 'XPP\�YDULDEOH��� &RXQW\�ZLWK�3HWUROHXP�GHSRVLWV��
6RXUFH��/XMDOD��.HWLO�DQG�7KLHPH����������

(OHYDWLRQ��0HDQ�� &RXQW\�OHYHO�DYHUDJH�WHUUDLQ�HOHYDWLRQ�LQ�NP��
6RXUFH��,,$6$�DQG�)$2�������6HH�)LVFKHU�HW�DO��������

(OHYDWLRQ��6'�� 6WDQGDUG�GHYLDWLRQ�RI�FRXQWLHV�WHUUDLQ�HOHYDWLRQ�LQ�NP���
6RXUFH��,,$6$�DQG�)$2�������6HH�)LVFKHU�HW�DO��������

&RDVWDO�FRXQW\� 'XPP\�YDULDEOH��� &RDVWDO�ZDWHUVKHG�FRXQW\��
6RXUFH��12$$���������

'LVWDQFH�WR�ODNH� 'LVWDQFH�RI�D�FRXQW\��FHQWURLG��WR�WKH�QHDUHVW�ODNH�LQ�����NP��
6RXUFH��0DQVRQ�HW�DO����������

'LVWDQFH�WR�ULYHU� 'LVWDQFH�RI�D�FRXQW\��FHQWURLG��WR�WKH�QHDUHVW�ULYHU�LQ�����NP��
6RXUFH��0DQVRQ�HW�DO����������

3RUWDJH� 'XPP\�YDULDEOH��:LWKLQ���NP�WR�SRUWDJH�VLWH��
6RXUFH��%OHDNOH\�DQG�/LQ���������

5DLOURDG�DFFHVV�E\������ 'XPP\�YDULDEOH��� &RXQW\�ZLWK�UDLOURDG�FURVVLQJ�E\�������
6RXUFH��%D]]L��)LV]EHLQ�DQG�*HEUHVLODVVH��������EDVHG�RQ�WKH�RULJLQDO�
GDWDVHW�RI�$WDFN�HW�DO����������

'LVWDQFH�WR�VWDWH�FDSLWDO� 'LVWDQFH�RI�D�FRXQW\��FHQWURLG��WR�WKH�6WDWH�FDSLWDO��
6RXUFH��%URGHXU�DQG�+DGGDG����������

3RWHQWLDO�DJULFXOWXUDO�
\LHOG�

$YHUDJH�3RWHQWLDO�$JULFXOWXUDO�<LHOG��$YHUDJH�RI�DWWDLQDEOH�\LHOGV�IRU�
DOIDOID��EDUOH\��EXFNZKHDW��FDQH�VXJDU��FDUURW��FDEEDJH��FRWWRQ��D[��
PDL]H��RDWV��RQLRQ��SDVWXUH�JUDVVHV��SDVWXUH�OHJXPHV��SRWDWR��SXOVHV��ULFH��
U\H��VRUJKXP��VZHHW�SRWDWR��WREDFFR��WRPDWR��DQG�ZKHDW��:H�QRUPDOL]H�
HDFK�SURGXFW¶V�YDOXHV�GLYLGLQJ�LW�E\�WKH�PD[LPXP�YDOXH�IRU�WKDW�SURGXFW�
LQ�WKH�VDPSOH���
6RXUFH��6RXUFH��,,$6$�DQG�)$2�������6HH�)LVFKHU�HW�DO��������
0HDVXUHV�RI�DWWDLQDEOH�\LHOGV�ZHUH�FRQVWUXFWHG�E\�WKH�)$2¶V�*OREDO�
$JUR�(FRORJLFDO�=RQHV�SURMHFW�Y�����,,$6$�)$2�������XVLQJ�FOLPDWLF�
GDWD��LQFOXGLQJ�SUHFLSLWDWLRQ��WHPSHUDWXUH��ZLQG�VSHHG��VXQVKLQH�KRXUV�
DQG�UHODWLYH�KXPLGLW\��EDVHG�RQ�ZKLFK�WKH\�GHWHUPLQH�WKHUPDO�DQG�
PRLVWXUH�UHJLPHV���WRJHWKHU�ZLWK�FURS�VSHFLILF�PHDVXUHV�RI�F\FOH�OHQJWK�
�L�H��GD\V�IURP�VRZLQJ�WR�KDUYHVW���WKHUPDO�VXLWDELOLW\��ZDWHU�
UHTXLUHPHQWV��DQG�JURZWK�DQG�GHYHORSPHQW�SDUDPHWHUV��KDUYHVW�LQGH[��
PD[LPXP�OHDI�DUHD�LQGH[��PD[LPXP�UDWH�RI�SKRWRV\QWKHVLV��HWF���
&RPELQLQJ�WKHVH�GDWD��WKH�*$(=�PRGHO�GHWHUPLQHV�WKH�PD[LPXP�
DWWDLQDEOH�\LHOG��PHDVXUHG�LQ�WRQV�SHU�KHFWDUH�SHU�\HDU��IRU�HDFK�FURS�LQ�
HDFK�JULG�FHOO�RI������;������GHJUHHV��:H�XVH�)$2¶V�PHDVXUHV�RI�DJUR�
FOLPDWLF�\LHOGV��EDVHG�VROHO\�RQ�FOLPDWH��QRW�RQ�VRLO�FRQGLWLRQV��IRU�
LQWHUPHGLDWH�OHYHOV�RI�LQSXWV�WHFKQRORJ\�DQG�UDLQ�IHG�FRQGLWLRQV��

+LVSDQLF�LQIOXHQFH� 3HUFHQWDJH�RI�WKH�UHJLRQDO�SRSXODWLRQ�ZLWK�+LVSDQLF�WLHV�IRU�WKH�SHULRG�
EHWZHHQ������DQG�������
6RXUFH��8�6��&HQVXV��5XJJOHV�HW�DO���������
+,6358/(�LV�D�SUH�FRPSXWHG�YDULDEOH�LQ�WKH�&HQVXV�VKRZLQJ�ZK\�D�
SHUVRQ�LQ�WKH�&HQVXV�ZDV�FRGHG�DV�6SDQLVK�+LVSDQLF�/DWLQR��+,6358/(�
KDV�D�FRGH�UDQJLQJ�IURP�H�J���� 3HUVRQ�LV�QRW�+LVSDQLF��� 3HUVRQ�ZDV�
ERUQ�LQ�D�+LVSDQLF�DUHD��� 3HUVRQ�LV�D�UHODWLYH�RI�D�KRXVHKROGHU�ZKR�LV�
+LVSDQLF�EHFDXVH�RI�UXOHV������� 7KH�SHUVRQ�KDV�D�6SDQLVK�VXUQDPH��)RU�
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D�FRPSOHWH�OLVW�RI�WKH�FRGLQJ��VHH�KWWSV���XVD�LSXPV�RUJ�XVD�
DFWLRQ�YDULDEOHV�+,6358/(�GHVFULSWLRQBVHFWLRQ��
:H�FRPSXWH�WKH�SRSXODWLRQ�VKDUH�LQ�D�UHJLRQ�ZLWK�D�+,6358/(�YDOXH�
ODUJHU�WKDQ���LQ�WKH�6WDWHV�WKDW�ZHUH�XQGHU�6SDQLVK�0H[LFDQ�UXOH�IRU�DQ�
H[WHQGHG�SHULRG�RI�WLPH��$/��$=��&$��&2��)/��/2��0,��10��19��7;��
87���7R�DYRLG�VSXULRXV�FRUUHODWLRQV��WKH�YDOXH�RI�WKH�YDULDEOH�+LVSDQLF�
,QIOXHQFH�LV�FRGHG�DV���LQ�WKH�UHPDLQLQJ�8�6��6WDWHV���

)UHQFK�LQIOXHQFH� 3HUFHQWDJH�RI�WKH�UHJLRQDO�SRSXODWLRQ�VSHDNLQJ�)UHQFK��LQFO��3DWRLV�DQG�
&DMXQ��DQG�)UHQFK�&UHROH�LQ�������
6RXUFH��$PHULFDQ�&RPPXQLW\�6XUYH\��������\U�DYHUDJH���8�6��&HQVXV�
%XUHDX��7DEOH�%�������/DQJXDJH�6SRNHQ�DW�+RPH�E\�$ELOLW\�WR�6SHDN�
(QJOLVK��
:H�FRPSXWH�WKH�SRSXODWLRQ�VKDUH�RI�)UHQFK�VSHDNHUV�LQ�D�UHJLRQ�LQ�WKH�
6WDWHV�WKDW�ZHUH�XQGHU�)UHQFK�UXOH�IRU�DQ�H[WHQGHG�SHULRG�RI�WLPH��$/��
$5��,/��,2��.6��.<��/$��0(��0,��01��06��02��1+��1<��1'��2+��
3$��97��:,���7R�DYRLG�VSXULRXV�FRUUHODWLRQV��WKH�YDOXH�RI�WKH�YDULDEOH�
)UHQFK�,QIOXHQFH�LV�FRGHG�DV���LQ�WKH�UHPDLQLQJ�8�6��6WDWHV��
2QH�PLJKW�DUJXH�WKDW�KLVWRULF�GDWD�RQ�)UHQFK�VSHDNHUV�DUH�WR�EH�SUHIHUUHG�
RYHU�FRQWHPSRUDU\�GDWD��+RZHYHU��WKH���WK�FHQWXU\�&HQVXV�GDWD�GR�QRW�
LQFOXGH�LQIRUPDWLRQ�RQ�ODQJXDJH�VSRNHQ�DW�KRPH��$�YLVXDO�LQVSHFWLRQ�RI�
WKH������GDWD�ZH�XVH�UHYHDOV�WKDW�WKH�KRWVSRWV�RI�)UHQFK�VSHDNHUV�LQ�
/RXLVLDQD�DQG�9HUPRQW�LQ������DUH�WKH�VDPH�DV�LQ�WKH�PLG���WK�FHQWXU\�
�+DGHQ���������

/DWLWXGH� *HRJUDSKLFDO�ODWLWXGH�RI�D�FRXQWLHV�FHQWURLG��
/RQJLWXGH� *HRJUDSKLFDO�ORQJLWXGH�RI�D�FRXQWLHV�FHQWURLG��
(PSOR\PHQW�VKDUH�IRU�
$JULFXOWXUH�
0DQX��DQG�FRQVWUXFWLRQ�
6HUYLFHV�
*RYHUQPHQW�
�

(PSOR\PHQW�VKDUH�LQ�DJULFXOWXUH��PDQXIDFWXULQJ��PLQLQJ�DQG�
FRQVWUXFWLRQ��SULYDWH�VHUYLFHV��JRYHUQPHQW��:H�DYHUDJH�WKH�\HDUO\�
HPSOR\PHQW�VKDUHV�IRU�HDFK�GHFDGH�VWDUWLQJ�IURP�WKH�����V�������������
���������������������������������������������
6RXUFHV��
�����������8�6��&HQVXV��5XJJOHV�HW�DO���������
�����������%XUHDX�RI�(FRQRPLF�$QDO\VLV������������(PSOR\PHQW�E\�
&RXQW\��0HWUR�DQG�2WKHU�$UHDV��&$(03��6�DQG�&$(03��1�ILOH��
:H�DSSO\�WKH�VDPH�*,6�PHWKRGV�WR�DWWULEXWH�KLVWRULF�FRXQWLHV�WR�
FRQWHPSRUDU\�RQHV�DV�GHVFULEHG�DERYH��1RWH��WKDW�D�IHZ�FRXQWLHV�KDYH�
HLWKHU�PLVVLQJ�REVHUYDWLRQV�LQ�WKH�\HDUV������WR�������,Q�WKHVH�FDVHV��ZH�
LPSXWHG�WKH�����������GDWD�EDVHG�RQ�WKH�WUHQG�IURP�HDUOLHU�RU�ODWHU�
FHQVXV�GDWD��5HJDUGLQJ�WKH�GDWD�IURP������RQZDUGV��ZH�LPSXWHG�WKH�
GDWD�EDVHG�RQ�SRSXODWLRQ�VKDUHV��'HVSLWH�WKHVH�HIIRUWV��HVSHFLDOO\�GDWD�RQ�
HPSOR\PHQW�LQ�DJULFXOWXUH��EXW�DOVR�IRU�PDQ\�VHUYLFH�LQGXVWULHV��IURP�
�����RQZDUGV�VXIIHU�IURP�PLVVLQJV�DV�WKH�%($�DLPV�WR�DYRLG�GLVFORVXUH�
RI�LGHQWLILDEOH�GDWD�SRLQWV��)RU�WKLV�UHDVRQ��WKH�DJULFXOWXUH�HPSOR\PHQW�
VKDUH�LV�QRW�LQFOXGHG�LQ�WKH�PRGHOV�EXW�VHUYHV�DV�UHIHUHQFH�FDWHJRU\��

8QHPSOR\PHQW�UDWH� 1XPEHU�RI�XQHPSOR\HG�DV�WKH�SHUFHQWDJH�RI�WKH�ODERUIRUFH��:H�DYHUDJH�
WKH�\HDUO\�XQHPSOR\PHQW�UDWHV�IRU�HDFK�GHFDGH�VWDUWLQJ�IURP�WKH�����V�
����������������������������������������������������������
6RXUFH��%XUHDX�RI�/DERU�6WDWLVWLFV������������/RFDO�$UHD�
8QHPSOR\PHQW�6WDWLVWLFV��
1RWH�WKDW�RIILFLDO�%/6�WLPH�VHULHV�IRU�XQHPSOR\PHQW�EHJLQ�������
+RZHYHU��IURP�WKH�%/6�XQRIILFLDO�XQHPSOR\PHQW�GDWD�DUH�DYDLODEOH�
IURP������RQZDUGV��7KHVH�GDWD�DUH�PDUNHG�DV�XQRIILFLDO�DV�WKH\�DUH�RQ�
PHWKRGRORJLFDO�JURXQGV�LQFRPSDUDEOH�WR�WKH�VHULHV�IURP�������$V�ZH�
XVH�WKH�XQHPSOR\PHQW�GDWD�QRW�DV�WLPH�VHULHV�EXW�VHSDUDWHO\�IRU�WKH�
GHFDGHV��WKLV�LVVXH�GRHV�QRW�DSSO\�WR�XV��

/DERUIRUFH�SDUWLFLSDWLRQ�
UDWH�

1XPEHU�RI�SHRSOH�LQ�WKH�ODERUIRUFH�LQ�SHUFHQW�RI�WKH�SRSXODWLRQ�DJHG����
\HDUV�RU�ROGHU�IRU�WKH�\HDUV������������������DQG��������
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6RXUFH��'DWD�RQ�ODERUIRUFH�DQG�WKH�DJH�����SRSXODWLRQ�DUH�WDNHQ�IURP�
WKH�8�6��&HQVXV��5XJJOHV�HW�DO���������:H�DSSO\�WKH�VDPH�*,6�PHWKRGV�
WR�DWWULEXWH�KLVWRULF�FRXQWLHV�WR�FRQWHPSRUDU\�RQHV�DV�GHVFULEHG�DERYH��
1RWH��WKDW�D�IHZ�FRXQWLHV�HLWKHU�KDYH�PLVVLQJ�REVHUYDWLRQV�LQ�VRPH�\HDUV�
RU�DUH�QRW�FRYHUHG�SURSHUO\�E\�WKH�ORRN�XS�WDEOH��,Q�WKHVH�FDVHV��ZH�
LPSXWH�WKH�GDWD�EDVHG�RQ�WKH�WUHQG�IURP�HDUOLHU�RU�ODWHU�FHQVXV�GDWD��

3RSXODWLRQ�VKDUHV�IRU�
&DXFDVLDQ�SRS��
%ODFN�$PHULFDQ�SRS��
1DWLYH�$PHULFDQ�SRS��
$VLDQ�$PHULFDQ�SRS��

3HUFHQWDJH�RI�WKH�&DXFDVLDQ�3RSXODWLRQ��%ODFN�$PHULFDQ�3RSXODWLRQ��
1DWLYH�$PHULFDQ�3RSXODWLRQ��$VLDQ�$PHULFDQ���3DFLILF�,VODQGHUV�
3RSXODWLRQ��
6RXUFHV��
�����������8�6��&HQVXV��5XJJOHV�HW�DO��������
������&HQVXV�RI�WKH�3RSXODWLRQ���������6XSSOHPHQWDU\�UHSRUW��5DFH�RI�
WKH�SRSXODWLRQ�E\�FRXQW\��5HSRUW�QXPEHU�3&�6��������
�����������+DLQHV���������8�6��&RXQW\�SRSXODWLRQV�E\�VLQJOH�\HDUV�RI�
DJH��VH[��DQG�UDFH��������������������,&365���������
�����������&HQVXV�RI�WKH�3RSXODWLRQ�������������8�6��&HQVXV�%XUHDX��
&HQVXV�RI�3RSXODWLRQ�DQG�+RXVLQJ��&HQVXV�3URILOHV�RI�*HQHUDO�
'HPRJUDSKLF�&KDUDFWHULVWLFV��&HQVXV�RI�WKH�SRSXODWLRQ�E\�DJH��VH[��DQG�
UDFH�GDWD�ILOHV��
1RWH��WKDW�D�IHZ�FRXQWLHV�HLWKHU�KDYH�PLVVLQJ�REVHUYDWLRQV�LQ�VRPH�\HDUV�
RU�DUH�QRW�FRYHUHG�SURSHUO\�E\�WKH�ORRN�XS�WDEOHV��,Q�WKHVH�FDVHV��ZH�
LPSXWHG�WKH�����������GDWD�EDVHG�RQ�WKH�WUHQG�IURP�HDUOLHU�RU�ODWHU�
FHQVXV�GDWD��5HJDUGLQJ�WKH�GDWD�IURP������RQZDUGV��ZH�LPSXWHG�WKH�
GDWD�EDVHG�RQ�SRSXODWLRQ�VKDUHV��,Q�WKH�UHJUHVVLRQV��WKH�&DXFDVLDQ�SRS��
VKDUH�LV�QRW�LQFOXGHG�LQ�WKH�PRGHOV�EXW�VHUYHV�DV�UHIHUHQFH�FDWHJRU\��

3RSXODWLRQ�GHQVLW\� 3RSXODWLRQ�GHQVLWLHV�DUH�PHDVXUHG�DFURVV�WKH�GHFDGHV�DV�������SHRSOH�
SHU�VTXDUH�PLOH��
6RXUFHV��0DQVRQ�HW�DO����������:H�XVH�WKH�FURVVZDON�ILOHV�IURP�(FNHUW��
)��HW�DO��������WR�PDS�KLVWRULF�FRXQWLHV�WR�SUHVHQW�GD\�FRXQWLHV��:H�
FRQGXFWHG�VHYHUDO�UREXVWQHVV�FKHFNV�WR�HQVXUH�DFFXUDF\�RI�WKH�
SRSXODWLRQ�QXPEHUV�RYHU�WLPH��

��� 4XLWH�RIWHQ�D�FRXQW\�UHSRUWV�]HUR�SRSXODWLRQ�HYHQ�LI�KDV�D�QRQ�
]HUR�SRSXODWLRQ�QXPEHU�LQ�WKH�FHQVXV�EHIRUH�RU�DIWHU��7KLV�LV�
RIWHQ�WKH�FDVH�GXH�WR�FRXQW\�VSOLWXSV�DQG�FKDQJLQJ�DOORFDWLRQ�
SURFHQWDJHV�RYHU�WKH�GHFDGHV��:H�UHSODFH�WKH�]HUR�SRSXODWLRQ�
QXPEHU�ZLWK�D�YDOXH�EDVHG�RQ�WKH�JURZWK�UDWHV�EHWZHHQ�WKH�
SUHYLRXV�DQG�WKH�IROORZLQJ�FHQVXV�

��� 6RPHWLPHV��WKH�UHSRUWHG�SRSXODWLRQ�QXPEHU�VZLWFKHV�IURP�KLJK�
YDOXHV�WR�ORZ�YDOXHV�EDFN�WR�KLJK�YDOXHV��ZKLFK�LV�FOHDUO\�DQ�
HUURU�LQ�WKH�GDWD��7KXV��ZH�FKHFNHG�IRU�D�SRSXODWLRQ�GURS�RI�D�
IDFWRU�RI������DQG�DQ�LQFUHDVH�E\�D�IDFWRU�RI����EHWZHHQ�WZR�
&HQVXV�GDWD�SRLQWV��,Q�VXFK�D�FDVH�WKH�HUURUHQRXV�QXPEHU�ZLOO�EH�
LPSXWHG�IURP�WKH�FHQVXV�SULRU�DQG�DIWHU�WKH�UHVSHFWLYH�
REVHUYDWLRQ��

:KHQ�FRPSXWLQJ�WKH�SRSXODWLRQ�GHQVLWLHV��ZH�IROORZ�FORVHO\�WKH�
SURFHGXUH�E\�%D]]L��)LV]EHLQ�DQG�*HEUHVLODVVH���������:H�LQWHUSRODWH�
FRXQW\�OHYHO�SRSXODWLRQ�IRU�LQWHU�FHQVDO�\HDUV�E\�DVVXPLQJ�D�FRQVWDQW�
DQQXDO�SRSXODWLRQ�JURZWK�UDWH��ZKLFK�PDWFKHV�WKH�GHFDGDO�JURZWK�UDWH��
:H�WKHUHE\�UHSODFH�LQLWLDO�]HURV�ZLWK�RQH�WR�DYRLG�LQILQLWH�JURZWK�UDWHV��
7KLV�SURFHGXUH�SURYLGHV�XV�ZLWK�D�SRSXODWLRQ�QXPEHU�IRU�HDFK�FRXQW\�
HDFK�\HDU��

�

�
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7DEOH�$���&RUUHODWLRQV�UHJDUGLQJ�PDLQ�YDULDEOHV�

�9DULDEOHV� 0HDQ� 6�'�� �� �� �� �� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
��*ROG�UXVK�FRXQW\� �������� �������� ����� � � � � � � � � � � � � � � � � � � � � � � � � � � �
��*ROG�PLQLQJ�FRXQW\� �������� �������� ������ ����� � � � � � � � � � � � � � � � � � � � � � � � � � �
��6HOI�HPS��UDWH������ �������� �������� ����� ������ ����� � � � � � � � � � � � � � � � � � � � � � � � � �
��6HOI�HPS��UDWH������ �������� �������� ����� ������ ����� ����� � � � � � � � � � � � � � � � � � � � � � � � �
��6HOI�HPS��UDWH������ �������� �������� ����� ������ ����� ����� ����� � � � � � � � � � � � � � � � � � � � � � � �
��6HOI�HPS��UDWH������ �������� �������� ����� ������ ����� ����� ����� ����� � � � � � � � � � � � � � � � � � � � � � �
��6WDUWXS�UDWH�����V� �������� �������� ����� ����� ����� ����� ����� ����� ����� � � � � � � � � � � � � � � � � � � � � �
��6WDUWXS�UDWH�����V� �������� �������� ����� ����� ����� ����� ����� ����� ����� ����� � � � � � � � � � � � � � � � � � � � �
��6WDUWXS�UDWH�����V� �������� �������� ����� ����� ����� ����� ����� ����� ����� ����� ����� � � � � � � � � � � � � � � � � � � �
���6WDUWXS�UDWH�����V� �������� �������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� � � � � � � � � � � � � � � � � � �
���6WDUWXS�UDWH�����V� �������� �������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� � � � � � � � � � � � � � � � � �
���(QWU��SHUV��SURILOH� ��������� �������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� � � � � � � � � � � � � � � � �
��� ,URQ�ILHOG� �������� �������� ����� ����� ������ ������ ������ ������ ����� ����� ����� ����� ������ ������ ����� � � � � � � � � � � � � � � �
���&RDO�ILHOG� �������� �������� ������ ������ ������ ������ ������ ������ ����� ������ ������ ������ ������ ������ ����� ����� � � � � � � � � � � � � � �
���3HWUROHXP�ILHOG� �������� �������� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ����� ����� ����� � � � � � � � � � � � � �
���&RDVWDO�FRXQW\� �������� �������� ������ ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������ ����� � � � � � � � � � � � �
���'LVWDQFH�ODNHV� �������� �������� ������ ������ ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ ����� ����� ������ ����� � � � � � � � � � � �
���'LVWDQFH�ULYHUV� �������� �������� ����� ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������ ����� ������ ����� � � � � � � � � � �
���3RUWDJH� �������� �������� ������ ����� ������ ������ ������ ������ ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ ����� ����� � � � � � � � � �
���5DLOURDG�DFFHVV� �������� �������� ����� ������ ������ ������ ������ ������ ����� ����� ����� ����� ����� ������ ������ ������ ����� ������ ������ ����� ������ ����� � � � � � � � �
���'LVWDQFH�WR�6WDWH�FDSLWDO� �������� �������� ����� ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ������ ����� ������ ������ ����� ������ ����� ����� � � � � � � �
���(OHYDWLRQ��0HDQ�� �������� �������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������ ����� ������ ����� ����� ����� � � � � � �
���(OHYDWLRQ��6'�� �������� �������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ ����� ������ ����� ����� � � � � �
���3RWHQWLDO�DJUL��\LHOG� �������� �������� ������ ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ����� ����� ������ ����� ����� ������ ����� ������ ������ ������ ������ ����� � � � �
���+LVSDQLF�LQIOXHFH� �������� �������� ����� ������ ����� ����� ����� ����� ����� ����� ����� ����� ������ ����� ������ ������ ����� ������ ������ ����� ������ ����� ����� ����� ������ ������ ����� � � �
���)UHQFK�LQIOXHQFH� �������� �������� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ����� ����� ������ ������ ������ ������ ������ ������ ������ ����� ������ ����� � �
���/DWLWXGH� �������� �������� ����� ������ ����� ����� ����� ����� ������ ������ ������ ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ ����� ����� ������ ������ ������ ����� �
���/RQJLWXGH� ��������� �������� ������ ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ����� ������ ������ ����� ������ ������ ����� ������ ������ ������ ����� ����� ������ ����� ������ �����

1RWH��&RUUHODWLRQV�DERYH�_����_�DUH�VLJQLILFDQW�DW�WKH����OHYHO�
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��� 5HVXOWV�UHJDUGLQJ�KLVWRULF�DQG�FRQWHPSRUDU\�HQWUHSUHQHXUVKLS�

�

,Q�7DEOH�6��ZH�SUHVHQW�WKH�IXOO�UHJUHVVLRQ�UHVXOWV�LQFOXGLQJ�WKH�VRFLR�HFRQRPLF�FRQWUROV��:H�

H[SHFWHG�WKDW�RWKHU�QDWXUDO�UHVRXUFHV�VXFK�DV�FRDO��LURQ��DQG�SHWUROHXP�KDYH�D�QHJDWLYH�UHODWLRQVKLS�

ZLWK�HQWUHSUHQHXUVKLS�EHFDXVH�RI�WKH�ODUJH�VFDOH�QDWXUH�RI�LWV�SURFHVVLQJ�LQGXVWULHV��,Q�7DEOHV�6���WKH�

VLJQV�RI�WKH�UHVSHFWLYH�UHJUHVVLRQ�FRHIILFLHQWV�DUH�DOZD\V�QHJDWLYH�EXW�RQO\�UDUHO\�VLJQLILFDQW�GLIIHUHQW�

IURP�]HUR��7KHVH�ILQGLQJV�VRPHZKDW�VXSSRUW�RWKHU�ZRUN�RQ�LQGXVWULDOL]DWLRQ�RQ�HQWUHSUHQHXUVKLS�

�*ODHVHU��.HUU�DQG�.HUU�������6WXHW]HU�HW�DO���������

:H�H[SHFWHG�KLJKHU�OHYHOV�RI�HQWUHSUHQHXUVKLS�LQ�UHJLRQV�ZLWK�EHWWHU�FRQQHFWLRQV�WR�WKH�ODUJH�

8�6��GRPHVWLF�PDUNHW�DQG�ILQG�VRPH�HYLGHQFH�IRU�WKLV��6HOI�HPSOR\PHQW��VWDUWXS�UDWHV�DQG�WKH�UHJLRQDO�

HQWUHSUHQHXULDO�SHUVRQDOLW\�SURILOH�DUH�FRQVLVWHQWO\�JUHDWHU�LQ�FRDVWDO�FRXQWLHV��5DLOURDG�DFFHVV�DIIHFW�

HQWUHSUHQHXUVKLS�UDWHV�IURP�WKH�����V�RQZDUGV��+RZHYHU��PDQ\�RI�WKH�LQIUDVWUXFWXUH�YDULDEOHV�GR�QRW�

SUHGLFW�FRQWHPSRUDU\�HQWUHSUHQHXUVKLS�DQG�RQO\�ZHDNO\�SUHGLFW�KLVWRULF�VHOI�HPSOR\PHQW��ZKLFK�LV�LQ�

OLQH�ZLWK�ILQGLQJV�LQ�*HUPDQ\��$XGUHWVFK��+HJHU�DQG�9HLWK����������

:H�ILQG�WKDW�UHJLRQV�ZLWK�KLJKHU�SRWHQWLDO�DJULFXOWXUDO�\LHOGV�KDG�VRPHZKDW�ORZHU�

HQWUHSUHQHXUVKLS�UDWHV�GXULQJ�WKH������WR������SHULRG��7KLV�UHVXOW�LV�VRPHZKDW�VXUSULVLQJ�DV�RWKHU�

VWXGLHV�DUJXH�WKDW�VRLO�TXDOLW\�DQG�DJULFXOWXUDO�\LHOGV�WR�EH�D�SUHGLFWRU�IRU�HDUO\�KLJK�SRSXODWLRQ�GHQVLW\�

DQG�SURGXFWLYLW\�SULRU�WR�LQGXVWULDOL]DWLRQ��&RPEHV�HW�DO��������)DOFN�HW�DO���������7KH�QHJDWLYH�

FRUUHODWLRQ�LQ�WKH�8�6��FRQWH[W�PLJKW�EH�H[SODLQHG�E\�WKH�QDWXUH�RI�WKH�DJULFXOWXUDO�XVH��$�YLVXDO�

LQVSHFWLRQ�RI�JHRJUDSKLF�GLVWULEXWLRQ�UHYHDOV�WKDW�FRXQWLHV�ZLWK�WKH�KLJKHVW�SRWHQWLDO�DJULFXOWXUDO�\LHOG�

DUH�FOXVWHUHG�LQ�WKH�VRXWK�HDVW�ZKHUH�ODUJH�VODYH�RSHUDWHG�SODQWDWLRQV�FXOWLYDWHG�FDVK�FURSV��,Q�WKHVH�

UHJLRQV��ORFDO�LQVWLWXWLRQV�GHQLHG�HFRQRPLF�IUHHGRP�WR�PDQ\�EODFNV�SULRU�WR�WKH�FLYLO�ZDU�ZKLFK�RQO\�

JUDGXDOO\�LPSURYHG�RYHU�WLPH�DUJXDEO\�UHVXOWLQJ�LQ�RYHUDOO�ORZHU�HQWUHSUHQHXUVKLS�UDWHV��:DONHU�

��������

$QRWKHU�VHW�RI�KLVWRULF�FRQWUROV�ZHUH�LQFOXGHG�WR�FDSWXUH�WKH�LQVWLWXWLRQDO�DQG�FXOWXUDO�LPSULQW�

IURP�RWKHU�FRORQLDO�QDWLRQV�LQ�WKH�8�6��2XU�UHVXOWV�LQ�7DEOH�%���0RGHO������VKRZ�D�VWURQJHU�)UHQFK�RU�

6SDQLVK�LPSULQW�GRHV�QRW�VHHP�WR�LQIOXHQFH�HQWUHSUHQHXUVKLS�EHWZHHQ������WR�������,Q�ODWHU�SHULRGV��

FRXQWLHV�ZLWK�D�VWURQJHU�+LVSDQLF�DQG�)UHQFK�LQIOXHQFH�KDYH�ORZHU�HQWUHSUHQHXUVKLS�UDWHV��+RZHYHU��

DV�WKHUH�LV�QR�FRQWLQXRXV�HIIHFW�RI�ERWK�YDULDEOHV�RYHU�WLPH��WKH�PRUH�UHFHQW�VLJQLILFDQW�HIIHFWV�DUH�

SUREDEO\�GXH�WR�PRUH�UHFHQW�GHYHORSPHQWV�WDNLQJ�SODFH�LQ�WKHVH�FRXQWLHV�UDWKHU�WKDQ�DQ�HIIHFW�RI�WKH�

+LVSDQLF�DQG�)UHQFK�FXOWXUDO�URRWV��

$�ILQDO�VHW�RI�FRQWUROV�ZDV�LQFOXGHG�WR�FDSWXUH�WKH�LPSDFW�RI�WKH�PRUH�UHFHQW�VRFLR�HFRQRPLF�

VWUXFWXUH�RQ�HQWUHSUHQHXUVKLS��$PRQJ�WKH�FRQVLVWHQW�ILQGLQJV�LQ�7DEOH�6��LV�WKDW�FRXQWLHV�ZLWK�KLJKHU�

PLQRULW\�SRSXODWLRQ�VKDUHV�KDYH�ORZHU�HQWUHSUHQHXUVKLS�UDWHV���
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JHRJUDSKLF�FRQWUROV�DQG�WKH�VRFLR�HFRQRPLF�FRQWUROV�RI�WKH�GHFDGH��,URQ�ILHOG��FRDO�ILHOG��SHWUROHXP�ILHOG��FRDVWDO�FRXQW\��GLVWDQFH�WR�ODNH��GLVWDQFH�WR�ULYHU��SRUWDJH��UDLOURDG�
DFFHVV�E\�������GLVWDQFH�WR�VWDWH�FDSLWDO��HOHYDWLRQ�PHDQ�DQG�VWDQGDUG�GHYLDWLRQ��SRWHQWLDO�DJULFXOWXUDO�\LHOG��+LVSDQLF�LQIOXHQFH��)UHQFK�LQIOXHQFH��ODWLWXGH��ORQJLWXGH��HPSOR\PHQW�
VKDUH�LQ�PDQXIDFWXULQJ��PLQLQJ�DQG�FRQVWUXFWLRQ��HPSOR\PHQW�VKDUH�LQ�SULYDWH�VHUYLFHV��HPSOR\PHQW�VKDUH�LQ�JRYHUQPHQW��ODERUIRUFH�SDUWLFLSDWLRQ�UDWH��������������
XQHPSOR\PHQW�UDWH�������SUHVHQW�GD\���%ODFN�$PHULFDQ�SRSXODWLRQ�VKDUH��1DWLYH�$PHULFDQ�SRSXODWLRQ�VKDUH��$VLDQ�$PHULFDQ�SRSXODWLRQ�VKDUH��DQG�SRSXODWLRQ�GHQVLW\��
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